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[OFFICIAL NOTICE. } 


Twenty-Second Annual Meeting, American Gas Light 
Association. 
le 
AMERICAN Gas LIGHT ASSOCIATION, 
Or FICE OF SECRETARY, PROVIDENCE, R. I., Oct. 5, 1894. 
Extract from the Constitution. 

Sec. 12. Application for Active Membership, or for Associate Member- 
ship. or for transfer from Associate to Active Membership, must be re- 
ceived by the Secretary at least 10 days prior to the meeting at which 
the application is acted on. 

GENERAL ANNOUNCEMENT. 

The 22d annual meeting of the American Gas Light Association will 
be held at Washington, D. C., October 17, 18 and 19, 1894. 

The meeting will be called to order by the President, W. H. Pearson, 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 
AS SECOND-CLASS MATTER. 








change Hall, on 13th street, between G and H streets. This is 3 blocks 
from the headquarters, the Arlington Hotel, which is located on the 
corner of H street and Vermont avenue, one block from the White 
House. The Arlington is conveniently reached by the principal street 
car lines, as are the other first-class hotels in its vicinity. 

As the most satisfactory quarters are always obtained by writing in 
advance to the hotel people, the following list of hotels is appended, 
and it is particularly suggested that in writing to them a be re- 
quested, for which a self-addressed and stamped envelope should be in- 
closed, as misunderstandings and disappointments may thereby be 


averted. Remember, ‘‘ First come, first served.” 

Hotel. Rate per Day. Distance from Hall. Remarks. 
Arlington...... $4 to $5 3$blocks. This is headquarters. 
Riggs House.... $3 to $5 2 _ ; —— a and 
Willard’s ...... $3.50to $4.50 3h “| ——  acsmoagamg 
Ebbitt House... 4 a .* ati, pow ng anda 
Wormley’s..... $3 a : ae deny and 

1in room, $4.50 Located at 15th and I 
Normandie..... 2 3.50 4 sy streets. Can take 
3 = 3.00 100 persons. 
Located at 15th and 
Shoreham...... $4 = . Hstreets. Cantake 
125 to 150. 
Hamilton House $2.50 up 4 = ae og and 
( Located at Penna. av. 
re a |} and 6th st. Cars 
National........ e4 10 go within 3 blocks 
of hall. 
. one és Penna. ave., close to 
Metropolitan. ... $2.50 10 ; aticial Hotel 
> ‘ r > ~Tay 
Howard House. $2.50 10 7 } Feuma. ave., close to 


National Hotel. 


All of the above hotels are conducted on the American plan, and can 
take from 25 to 50, except the Normandie and Shoreham (see ‘‘ Re- 
marks,” above). The rates named by the Arlington, Riggs, Willard’s 
and Normandie are special for this convention. 
The Ebbitt has also made reductions, viz.: Fifty rooms on 6th floor, 
with steam heat, reduced to $2.50 and $3.00 each person per day ; fifty 
rooms on other floors reduced from $4.00 to $3.50. Nearly all other 
grades of rooms are also cut in price, so that those who wish more 
elaborate accommodations can obtain them at lower prices than formerly. 
The roll call will be made by means of the door card method as _us- 
ual, and be in charge of one of the Committee of Arrangements. Each 
member or visitor upon entering the hall for the first time will at the 
door receive a special card upon which to write his name, address, etc., 
the card then to be given to the doorkeeper. 
The list of papers to be read at the meeting is as follows : 
1. ‘‘ Observations on Sundry Methods of Making Water Gas from 
Bituminous Coal” (Vol. XI., Neel, page 58), with “Supplement” 
(Vol. XI., No. 2, page 169), by Frederic Egner. 
_ 2. ‘* Public Ownership of Gas Properties” (Vol. XI., No. 1, page 67), 
by Walton Clark. 
3. *‘ A Small Experimental Plant asan Aid to the Management of a 
Coal Gas Works” (Vol. XI., No. 2, page 118), by Peter Young. 
4. ‘*‘ Some Experiences with the Welsbach Incandescent Gas Lamp”’ 
(Vol. XI., No. 2, page 121), by W. 8S. Rathell. 

5. -‘* One of the Virst Meter Makers in the United States” (Vol. XI., 
No: 2, page 130), by H. C. Slaney. 

Gz Light Wasted in Bad Flames” (Vol. XI., No. 2, page 146), by 








N. W. Gifford. 
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7. ‘‘ Applications of Chemical Technology to Gas. Manufacture” 
(Vol. XI., No. 2, page 149), by Geo. H. Harper. 

8. The Use of Gas for Other Purposes than Lighting” (Vol. XI., No. 
2, page 172), by Burdett Loomis. 

9. ‘Taxation’ (Vol. XI., No. 2, page 181), by Allen R. Foote (by 
request). 

10. ‘‘ Patching Holders while in Use” (Vol. XI., No. 2, page 194), by 
J. H. Findlay. 

Also two or three others that have not yet been turned in to the Sec- 
retary. 

The members are particularly requested to carefully read every page of 
the July and October ‘‘Quarterlies,”’ and come to the meeting prepared to 
discuss the articles therein presented, as the papers will be distributed in 
that form only. 

Each member is expected to send in not only papers on original sub- 
jects, but also written discussions or analyses of any or all of the pa- 
pers written by others, such written discussions to appear in the next 
issue of the ‘‘ Quarterly.” 

The Question Box will be be made a special department of the ‘‘ Quar- 
terly,” provided the members will support it by sending in responses to 
queries, as well as to keep the Box full of questions, which will be 

rinted in each issue with the responses to the queries of the previous 
issue. Send in your questions as early as sits ; now, if you can. 
Questions sent in for this meeting will be found in Vol. XI., No. 2, 
page 196. 

Application Blanks will be found among the last pages of the April 
and October Quarterlies. 

The Committee of Arrangements are completing the details of their 
programme, which is expected to include the usual banquet, an execur- 
sion to Mt. Vernon, etc., and the members and their ladies have been 
invited to visit the Maryland Meter and Manufacturing Co., of Balti- 
more, on Saturday, 20th, by whom they will be hospitably received. 
During the meeting the comfort and amusement of the ladies will also 
be attended to, for full details of which consult the programme which 
you will receive at the meeting. 

Agreeably to the ancient custom of the Association, it is proposed to 
hold the traditional banquet on the evening of Thursday, Oct. 18, and 
in continuation of the precedent established last year, each one will 
pay for his own ticket. Price of banquet ticket has been fixed at $5. 

Rare you returned to the Secretary the card sent with the circular of 
September 10th? This is very important, that the data therein asked for 
should be in his hands as soon as possible, whether you expect to attend 
the meeting or not. The Committee cannot complete their work with- 
out it. 

During the days of the meeting bulletin boards will be placed in the 
lobbies of the Headquarters and the Meeting Hall. All members are 
warned to take due notice thereof and govern themselves accordingly, 
that they may be apprised of any change in or addition to the programme 

Many of the members have pwwein 5 their dues to remain yet unpaid, 
and this is a source of much difficulty to the Treasurer and extra work 
and worriment to the Secretary, who has already sent several statements 
to each of the delinquent ones, as you must know, if you are one of 
them, unless you have failed to notify him of change of address. 

The present addresses of the following-named members are unknown 
to the Searetars. who will be glad to receive any information concern- 
ing them: E. H. B. Twining, W. I Wilson, L. S. Jones and Frank 

ierce. 

—— Cars, etc.—The Secretary’s party will go via Fall River Line 
on Monday evening, and join the New York party on the 11:30 a.m. 
Royal Blue Line train Tuesday forenoon. The party from New York 
will be a large one, and several special cars have been secured, afford- 
ing ample and first class accommodations. If you are not booked for 
the party of the Secretary of the N. E. Association, by all means join 
this party, as a special agent of railroad companies is to accompany us 
to insure every comfort. A. B. SuaTEr, Jr., Sec. 


Extract from the Constitution. 


51. No member who owes two years’ dues shall be entitled to vote, or 
to participate in the deliberations of the Association, or to receive a 
copy of the Proceedings. 

52. Any member whose dues shall remain unpaid for a term of three 
years mney be dropped from the roll of membership by a vote of the 

uncil. 








Just before going to press Secretary Slater’s second official announce- 
ment came to hand. It precedes ‘‘ Briefly Told.” 








BRIEFLY TOLD. 
sntehillinccane: 

Next WEEK, AT WASHINGTON.—AIl that we can do at the present 
time of writing, regarding the outlook for the meeting next week of the 
American Association, is to report progress, for Mr. Slater's final official 
announcement has not come to hand. We regret to say that he has 
been somewhat indisposed, and although his illness was not of a serious 
nature, it was. nevertheless sufficiently pronounced to cause him quite 
some discomfort. A short spell of enforced quiet routed his enemy, and 
he is again to the fore with his customary briskness. We are well with- 
in bounds when stating in a general way that all the arrangements for 
an exceptionally interesting meeting have been completed, and can un- 
reservedly repeat our prediction of a week ago that the convention will 





be remarkably well attended. The party leaving New York at 11:30 
A.M. of October 16th, by way of the Royal Blue Line, will require two 
special cars for their transportation, and the report is that the Colonial 
Express party, via Boston and the Pennsylvania, is also being strongly 
recruited. Another matter that may with propriety be spoken of here, 
since it will happen as a sequel to the meeting, is the invitation extended 
by the proprietors of the Maryland Meterand Manufacturing Company, 
of Baltimore, Md., to the members of the Association to visit the Com- 
pany’s new and handsome factories in the Monumental City. The train 
service between Washington and Baltimore is frequent and fast, and 
there is no reason for failing to accept the Company’s invitation on the 
score of inconvenience or expenditure of too much time. The distance 
can easily be made in 50 minutes, and the Maryland folks will be on 
hand to receive their guests from ‘‘ early morn to dewy eve” on Satur- 
day, October 20th. Luncheon will be served at half after 12 of the date 
noted, and outgoing trains leave Baltimore at the following times : 
Western express, for Pittsburgh, Columbus Cincinnati, Chicago and 
St. Louis, 4:20 p.m.; Boston (a through sleeper), 4:20 p.m; Philadelphia 
and New York, almost any time ; Buffalo and Rochester express, 8:15 
P.M.; Southern points, 9:20 p.m. It is needless to add that those who 
visit Baltimore will be royally entertained. 





THE COLLAPSE OF THE OPPOSITION AT MONTREAL.—This caption is 
not as accurate as it might be, in that the selling out of the Consumers 
Gas Company to the old Montreal Company might be termed a collapse, 
or not, just as one was financially affected thereby. For instance, Mr. 
John Coates and his associates, as coparceners of the original rights ob- 
tained by Messrs. Coates & King, in their later role as proprietors of 
the Consumers Gas Company, will not consider their abandonment of 
independence as a collapse; not at all. Nor should they, for they admit 
that in the recompense granted them by their whilom enemy, for quit- 
ting the field of gas supply in Montreal, they have obtained money suf- 
ficient to reimburse them for every expenditure they made, with legal 
interest thereon, and a clear profit of 15 per cent. beside. So, we pre- 
sume, from the Coates point of view, the proper way to style their dis- 
appearance is to call it an absorption and not a collapse. To put it in a 
rough way, the Coates syndicate claims to have spent in Montreal, ‘‘ in 
one direction or another,” nearly $600,000. Perhaps they did; but if they 
did they must have been remarkably lavish in unseen directions, for 
certainly the plant and all its belongings cannot be underwritten as 
worth any such sum. Taking them at their own statement, however, 
the price paid them by the Montreal Company is put at $400,000 worth 
of new stock in the latter, at par, and, as the shares of the Montreal 
Company are worth in open market 180 per cent., it does not require the 
aid of calculus to determine that the Coates syndicate easily cleared 
‘interest and 15 per cent.’’ upon their ‘‘investment.” Possibly Mr. 
Coates and his associates have a way of compounding interest which is 
satisfactory to themselves ; but in the balancing of the accounts we im- 
agine that the proprietors of the old Montreal Company are ruefully 
aware how much that interest.has been compounded. So ends the farce 
at Montreal, and again are we given an admirable illustration of what 
competition in the gas business really means. Mr. Coates, by the way, 
is unmistakably a genius, in some respects at least. Of course, genius 
assumes many delicate shades and takes on divers sinuous shapes ; and 
the Coates genius in our belief is greatest in his firm conviction that all 
men (save himself) can be cajoled, or, in the slang of the day, ‘‘ jol- 
lied ” to the point of seeing as he sees, or of believing as he believes. 
Genius must be the starting point of faith of that nature, but it savors 
of the genius of the awkward bird that permits itself to be ‘‘ tooled ” in- 
shore to the sportsman’s gun by the flutter of a rag attached to the tail 
of an odd-looking dog. To prove the Coates genius, we only ask his 
permission to print two letters received by us from him, both of which 
emanated from him, and neither of which has been replied to by us, 
save in the sense that this may be a reply to them. 





Notes.—Mr. William J. Murray, of this city, has been awarded large 
contracts for main laying, by the New York and East River Gas Com- 
pany, of New York, and we imagine the Company is quite well satisfied 
with Mr. Murray’s way of doing things, for seldom has pipe placing 
been performed in New York with the speed displayed by Mr. Murray 
and his men.—The tender of the Consumers Gas Company, of Toron- 
to, Canada, for the public lighting of that city,was made on the follow- 
ing basis: For exclusive lighting of the city with gas on present mains, 
$22 per lamp per year ; on new mains, $23 per lamp; for a minimum 
of 1,000 lights on the present mains, $23 per lamp ; on new mains, $24 
per lamp ; Lambeth lamps, $70 per lamp. The current contracts for 


gas lamps are: $24 and $25 per lamp, respectively, regard being had for 
the main conditions ; and $75 for Lambeth lamps. 
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Some Water Gas Statistics. 
— 


By an ‘‘OLp ConTRIBUTOR.” 


Having read the admirable paper of Mr. John Stelfox, of Belfast, on 
“A First Season’s Experience with Carbureted Water Gas,” published 


in one of the June numbers of the Journal of Gas Lighting, the writer 


feels moved to submit to the reading gas man a few items of results ob- 
tained from apparatus mostly under his personal observation, or re- 
ceived from entirely trustworthy sources, after visiting and carefully 
inspecting the process in operation. The figures may be useful to per- 
sons not familiar with carbureted water gas, and may be relied upon as 
absolutely correct so far as the particular apparatus and its special loca- 
tion—when the figures given were received—are concerned. 


extended powers were sought. It is relied upon as a valuable weapon 
at all meetings of the ‘‘ gas consumers’ indignation” kind; and it has 
also been brought out as one of the reasons why the gas supply should 
be in the hands of the local authorities. 

This idea of a monopoly has tempered the tone of the regulations 
under which gas undertakings are at present controlled to such an ex- 
tent that anything in the way of the successful establishment of a com- 
petitor would operate to their disadvantage in several ways, apart from 
any question of mere loss of business. Such a state of things as that 
which would obtain if the electric light companies now being estab 
lished should succeed in their endeavors to secure the public lighting 
and a substantial share of the private lighting, was at that time beyond 
the regions of practical possibility. The electricians, with the fact be- 








| Naphtha, Crude Oil, | otal oi Pounds | Canale 


Cu. Ft. Gas | Daily Capacity 








Name or Style of Gals. Used Gals. Used| Used of Coal | pow Made in a ‘ind of Fuel Used in Gener: of Apparatus 
Apparates, | per 1,000 wer 1 “000 art 000 Used in Power of Day’s Work K ind of Fue rt be d in oe — from which 
| Cu. Ft. Cu. Ft. | is Ft Genera- Pp é per Man at tors or Retorts to Make Gas. these Averages 
“Niue an , tors. roduced. Apparatus. 2 were Taken. | 
‘ep | ae ee ee 
Improved Lowe ........|, 4.67 |........ | 4.67 40.2 24.0 75,000 Anthracite. 300,000 ) om month, about 
/ 12 hours per day. 
Granger-Collins........ WOE. lovrcsvel 4.57 40.3 | 20.0 75,000 as 300,000 Ditto. 
RINNE. 6 on cc ccccer ete. i” Cia iva vcWes 5.29 39.9 18.4 120,000 Anthracite and coke. , 500,000 Average for year. 
| 
Pratt & Ryan........... | Os a Pee 4.89 42.6 19.0 120 000 s 1,250,000 Whole year. 
[ol Acree | 0.75 3.51 4.26 30.9 20.8 87,585 Gas coke. 300,000 One year. 
| i 
PIMRONG icc cee: ae | GO icc cent 5.00 42.9 26.0 80,000 Anthracite. 2,400,000 Full time. 
CS Eee saad te See 4.18 | 91.5 | 24.0 |), Not tas Co: 5 !xperimentally 
| 8 | 24. ) beeen, 2 Gas Coal. 150,000 Experimentally. 
BR ac ccts Live ee a! ae 4:80 44.8 25.0 81,500 ) Semi-bituminous / 3,000,000 Full time. 
| / steam coal. \ 
pe Pervieiere oe jece- veces 4.31 4.31 36.0 26.0 66,666 Youghiogheny gas coal. 400,000 About + time. 
| 
eee inshader ates 4.66 4.66 | 48.0 26.0 | 66,666 ; Du pet steam 400,000 “ 
i 7 2.85 | Oil f ~ { Naphtha in retorts, } From} 
Jerzmanowski.......... 7.00 | 2.85 9.85 |Oil fire 27.0 150,000 hes, oie ms 150,000 to - “ 
/ crude oil in furnaces \ 


‘ 1,000,000 \ 





1. Not well authenticated, though given in good faith. 

2. The figures in this column should not be taken as a criterion of the efficiency of 
the apparatus, because the constancy with which an apparatus is operated, approaching 
its full capacity or receding from that point, management and local conditions, always 
affect the results. The above figures are not quoted as the best obtainable by means of 
the apparatus named, but are such as came within the writer’s observation during a 
period of over 14 years’ practical experience in making carbureted water gas in different 


sections of this country. In comparing results with our British cousins it should be re- 
membered that the Imperial gallon ( British) contains 277.274 cubic inches, as against only 
231 cubic inches of the American gallon. In connection with the above table it may be 
noted that, with the Loomis and Egner apparatus, either anthracite or bituminous coals 
may be used in the generator; the former when used bringing the vounds of coal per 
thousand cubic feet of gas made down quite materially. The Rose and Rew apparatus 





were specially designed for the use of bituminous coal only, to make water gas. 





The Regulations for the Supply of Electricity, Compared 
with those for the Supply of Gas. 
a 
{By Mr. Norton H. HumpuHrys in the London Journal. | 

A comparison between the regulations affecting supply now usually 
adopted in Provisional Orders authorizing the sale of electricity for 
lighting, with those for the supply of gas, as inserted in the Gas Works 
Clauses (1847) Amendment Act, 1871, shows that the latter have really 
formed the foundation for the former. Entire phrases and sentences 
have. been transferred from the earlier to the later acts. It is further 
evident that electricians, profiting by the experiences which have fallen 
to the lot of gas undertakings, have requested, and been able to obtain, 
better terms than those granted by the 1871 Act to gas works. At the 
present time, when active endeavors are being made to bring electric 
lighting into competition with gas, it may be interesting to examine 
these conditions in detail, and it is not too much to claim that any 
privilege granted to electric light companies, but either closed or de- 
nied to gas companies, gives an unfair advantage to electricity, of 
which those interested in gas have a right to complain. 

The various enactments by which th> supply of gas to the public is 
controlled and regulated were drafted at a time when the suppliers of 
gas were supposed to have a clear field, so far as the distribution of a 
lighting agent from a manufacturing or producing station was con- 
cerned. The terms in which they are worded clearly indicate that they 
aimed at the control of a business that was to a very great extent a 
monopoly. Gas was regarded as one of the necessities of civilized life 
—something like the water supply; and the right to cut off or discon- 
tinue it was thought to be of such importance that it was limited in 
various ways, while at the same time penalties were introduced for de- 
ficiencies either in the quantity or quality of the supply. The value of 
the monopoly represented by the right to supply gas was always heav- 


ily labored by the representatives of the public, whenever additional or 


fore them of having to compete with established interests, have not 
been hampered with this cry of ‘‘monopoly ;’ and they have, on that 
account also, been able to obtain better terms from Parliament than 
the gas undertakings could get. It follows that anything which tends 
to reduce the ‘‘ monopolist” powers, of which so much has been made, 
should also be attended with a corresponding reduction in the severity 
of the clauses that were inserted for the purpose of limiting them. In 
other words, the position of gas undertakings, as monopolies, is now 
being changed ; and had such changes been foreseen at the time when 
the present obligations were drafted, it is probable that modifications 
would have been allowed. It is too much to expect that those who 
clamored so loudly about ‘‘ binding down a strong monopoly” will re- 
tract their position, according to alterations in circumstances, and pro- 
pose to relieve the burdens which they assisted in layingon. Any 
movement in the direction of obtaining relief must come from the gas 
undertakings. 

The terms upon which gas is to be supplied, and the powers possessed 
by undertakings in respect to their dealings with their customers, will 
be found in the 1871 Act. Gas companies are bound to furnish a con- 
stant supply to all who require it. If this referred to regular consump- 
tion only, it would not be so hard; but it also renders them liable to be 
in readiness to supply. If a customer chooses to take only 100 cubic 
feet per annum, he has a right of damages against the company if they 
are not prepared to supply at any moment. Summarizing the regula- 
tions in ordinary language, they show that any person may demand 
a supply of gas for premis® situated within 25 yards of any main pipe 
belonging to the company, ‘‘or such other distance as may be pre- 
scribed in the Special Act.” When so prescribed, it is never less than 
25, but ranges up to 50 yards. There are the usual clauses as to written 
notice and security for payment; and also a stipulation that the con- 
sumer should bear the cost of pipes laid in private ground, or in any 
case for all after the first 30 feet. Further, the undertakers may re- 
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quire a guarantee for at least two years’ consumption of gas, amount- 
ing in cash value to not less than 20 per cent. per annum on the cost 
incurred by them in laying the service. This cost is so vague as to be 
utterly useless in practice, ¢part from the fact that the cost of a service 
pipe is now so low as to render the guarantee absurdly small. Suppose 
that a customer applies for a supply of gas, and there is good reason to 
believe that the consumption will be small, irregular or uncertain. All 
that can be done is to demand a guarantee, on the above terms, for a 
yearly consumption equal to 20 per cent. on the cost of supplying and 
laying any length up to 30 feet of service pipe. Possibly only 10 to 15 
feet of pipe may be needed, or the customer could evade the guarantee 
by bearing the whole cost of the service. But this guarantee, such as 
it is, only holds good for two years. The expression used—‘‘at least 
two years”—certainly affords some ground for extending it beyond 
that period, if thought desirable; but it is not clear on the point. 
Whatever the period over which the guarantee may extend, however, 
the position of the gas suppliers at the end of that time is somewhat 
puzzling. Have they no further powers as regards guarantee? Or 
could they threaten to discontinue the supply, and so force a fresh ap- 
plication and a fresh agreement? However this may be, it is evident 
that the guarantee has no bearing whatever on the supply of gas, but 
is simply a partial protection against loss on laying the service pipe. 

The result of this is that the gas company are bound to be ready to 
supply, even if the consumer uses no gas from one year’s end to the 
other ; and all gas undertakings are burdened with an unprofitable class 
of customers, including those who use very small quantities, and per- 
haps only during one week, or even one day; in the year, and those who 
do not use any for irregular periods, or throughout the summer. Such 
customers are a loss to the concern, because every customer's share of 
certain expenses is entirely irrespective of the quantity of gas used by 
him. The meter inspector must inspect every meter, and the rental 
clerk enter up the reading. A certain share of the unaccounted-for gas 
must be placed to the credit of every service and meter, apart from the 
quantity used through them. If only 100 cubic feet is used, a bill must 
be prepared, and the collector must call. Even as regards very small 
accounts, it is well known that a large proportion of small consumers 
means an equally large proportion of unaccounted-for gas. If the mat- 
ter was thoroughly inquired into, it would be found that the absence of 
anything in the way of a minimum charge for gas entailsa considerable 
loss on the suppliers. The question has never been raised yet, because 
no urgent necessity has arisen for doing so ; nor have I heard of a case 
where a guarantee of minimum consumption was demanded, except in 
connection with special circumstances, such as extending the service or 
main beyond the prescribed limit. - 

The electricians have secured a very substantial protection against 
losses of this sort, by the insertion in their provisional orders of a clause 
which runs something like this: ‘‘ They shall be entitled to charge at 
the following rates per quarter : For any amount up to 20 units, 13s. 4d.; 
and for each unit over 20 units, 8d.’’ The price named, of course, varies 
according to each case, but the principle is that a consumer must pay 
for 20 units each quarter, whether he uses it or not. Even during the 
summer quarter, not less than this amount must be paid for. Applying 
this rule to the ease of gas, 20 units may be taken as representing 2,000 
cubic feet. Every gas company has 5, 10, or even a larger percentage 

-of customers on its books who do not pay for over 1,000 cubic feet in the 
summer quarters at any rate. The right to charge a minimum of 2,000 
cubic feet per quarter, would mean an increase of income sufficient to 
warrant a reduction in price, and gas companies are placed at an unfair 
disadvantage, if such a privilege is allowed to their competitors but 
denied to themselves. 

Of course, there is the objection that it is unfair to charge for more 
than is actually supplied ; but if the question is fairly examined, in the 
light of the facts just mentioned, it will be seen that a minimum charge 
is a perfectly fair one. It represents the cost of being ready to supply, 
and interest, maintenance, etc., on the plant concerned in this responsi- 
bility. In the case of water companies, there is a minimum charge. If 
we hire a horse and brougham, the owner expects payment whether we 
are using it all the time or not. Against the fairness of a minimum 
charge, it has been urged that a shopman might as well charge all his 
neighbors for keeping his shop open, as he is ready to supply whether 
they chose to go in and buy or not; but the ease is not parallel. The 
neighbors whe never deal with him have never put him to any expense. 
To get a fair representation, we must assume that the shopman is com- 
pelled by law to keep a space at his counter ready for the use of each 
neighbor, and, further, to be liable to penalties if the individual t rns 
up at any time without notice, and finds his place filled. No retail 
tradesman would expect to provide convenience in this way, without a 


right to charge. In directing attention, therefore, to the minimum 
charge, there is no intention of hinting that the electricians have secured 
more than their fair rights, but what is sauce for electricity is a'so sauce 
for gas. 

A point in connection with the charge for public lighting may next 
receive attention. The 1871 Act provides that the price of gas supplied 
to the public lamps may be settled by agreement, or, in case of differ- 
ence, by arbitration ; regard being had to the circumstances of the case 
and the price charged to private consumers. So far, this is quite as 
much as could be expected ; but in many Private Actsit has been over- 
ridden by a condition, inserted under pressure at the demand of the 
local authority, to the effect that public lamps should be supplied at the 
lowest price charged to any consumer. Such a stipulation was brought 
forward and approved in the spirit already noticed—that of regulating 
a monopoly—and evidently with regard to the probability that the whole 
of the streets and public spaces would be lighted by gas, causing the 
aggregate consumption to be larger than that of any private customer. 
But it is a strong point with the electric lighting companies to secure, 
not the whole, but a selection including the cream of the public light- 
ing ; and the same authorities who forced the above obligation on gas 
companies are perfectly willing to favor electricity in this respect. If 
their endeavors are attended with success, the gas company lose all the 
high power lamps, and a large proportion of the remainder ; being left 
with a comparatively small and widely distributed consumption in the 
by-lanes and outskirts. The loss of a privilege should, in common farr- 
ness, carry with it the removing of an obligation bearing upon that 
privilege ; and the hardship involved in the obligation to supply the 
leavings of their competitors at the old rate is too obvious to need further 
amplification. 

We have, however, not yet exhausted the advantages afforded to 
electricity as compared with gas. The gas companies’ powers are usually 
supposed to cease at the meter ; and the consumer can do as he pleases 
beyond it. If he chooses to vary the pressure in the mains in the 
vicinity, by suddenly and frequently alterating the rate of his con- 
sumption, the company have no remedy. He may put 100 lights on, or 
cut them off without notice ; and I have heard it alleged by a solicitor 
that the gas company have no right to ask how many lights are in use. 
The same gentleman, by the way, has since proved perfectly willing to 
allow an electric lighting company the right to inspect the whole of his 
wires and lights as often as they choose. But clause 21 of the 1871 Act 
seems to give power to enter the consumer’s premises and inspect the 
fittings at all reasonable times. This clause may be useful in case of a 
disputed account, or where a meter has failed to register ; but it is not 
often used, and many undertakings have preferred to drop it entirely 
for the sake of working peaceably with their customers. This power to 
inspect, whatever it may be worth, evidently has reference only to 
questions relating to the quantity of gas consumed, and the charge for 
the same. There is no right to raise a question as to the suitability or 
efficiency of any appliance in use. 

The following extracts from Electric Lighting Provisional Orders, 
however, point to a different footing : ‘‘ Provided also that if the owner 
or occupier * * * uses any form of lamp or burner, or uses the 
energy supplied tohim * * * so as to unduly. or improperly inter- 
fere with the efficient supply of energy to any other body or person, 
* * * the undertakers may discontinue to supply energy to such 
premises. The undertakers shall not be required to supply any premises 
unless they are reasonably satisfied that the electric fittings are in good 
order, and not calculated to affect injuriously the use of energy.” These 
clauses admit a large extent of control right up to the point of con- 
sumption. They are further of use in aiding the electric company to 
control the supply of fittings, which is a very important branch of the 
business, and in many cases furnishes (at present, at any rate) the chief 
part of the profits. Persons will naturally hesitate about placing an 
order for electric fittings with a local tradesman, when there is a risk 
that the company may condemn the whole. The important feature, 
however, is that, whereas gas companies are helpless in the matter of 
controlling wasteful or careless usage, the suppliers of electricity have, 
very wisely, secured considerable powers in this direction. 

If a gas consumer uses burners which obtain, let us say, only one- 
fourth of the value that might be secured by the use of proper appli- 
ances, and then goes away and states that the gas is four times as costly 
as it need be, or if he uses cheap and inferior fittings, with the usual re- 
sult of constant leakage (which is also placed to the credit, or rather to 
the discredit of the gas company), there is no remedy. Perhaps it may 
be said that the consumer is amenable to reason, and will not wilfully 
waste gas ; but the proportion of dirty iron burners, small pipes, and 





gingerbread fittings to be found in use in any room, testifies to the fact 
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that the consumer is either too indolent, or that he regards the advice 
of the gas company as more likely to benefit them than himself. Pos- 
sibly he prefers his own ideas or those of his gasfitter ; finding it costs 
nothing to grumble, while new appliances are not to be had on such 
good terms. Whatever the reason may be, he keeps on in the same old 
way. But the suppliers of electric light, under corresponding cireum- 
stances, have the right to say that the fittings are not in good order, and 
to refuse the supply. They secure, in effect, the right of insisting that 
their product shall be properly used ; and they do not object to com- 
pare the results derived under such circumstances with those obtained 
by the medium of the dirty iron burners, ete., for gas. 

Lastly, there is the fact that the electricians have a unit of price that 
is really a unit. For all practical purposes, 100 cubic feet is the unit of 
price for gas, although it is usually expressed at per 1,000 feet, and the 
latter rate is the one stated on the bills. There is much to be said in 
favor of one plain unit for gas such as electricians have ; and 100 cubic 
feet would do well for the purpose, under some distinctive title. Sup- 
pose it was simply called a ‘‘hundred.” Such a statement as ‘‘ 109 hun- 
dreds at 4d. per 100” is simpler and more readily understandable by 
small tradesmen than ‘‘10,960 cubic feet at 3s. 4d. per 1,000;” and it car- 
ries a better impression to have a low priced unit than one that runs 
into shillings and pence. 

At present the cost of electricity delivered at the consumer’s residence, 
as eompared with gas, is so great as to prohibit anything in the way of 
serious competition ; and the matters above mentioned are of no actual 
importance in practice. If, however, circumstances so changed as to 
enable it to compete with gas in point of price, the case would be differ- 
ent, and the need for something like equality in regard to legal obliga- 
tions would be apparent. 








Crystallize in Service? 


Do Iron and Steel 

Mr. Paul Kreuzpointer, in a most interesting article on this subject, 
contributed by him to the Jron Age, remarks: 

In the writer’s article on the above subject printed in the Iron Age 
July 5 mention was made of the liability of the best soft iron to break 
with a crystalline fracture under certain conditions, thus creating the 
impression in the minds of the uninitiated that the iron had turned 
crystalline from its original fibrous state. It may be remarked here that 
the term ‘‘crystalline fracture” is very often applied without warrant 
of facts. A fracture is crystalline only when the shining particles 
which we observe are duly formed with more or less well developed 
angular bodies, bearing the characteristics of crystallization. But there 
are many fractures of iron and steel which present shiny facets, it is 
true, but are nothing else than the transverse section of the fiber of the 
material, or crushed original crystal, which formed while the fluid 
or semi-fluid mass of the metal was slowly cooling and was subse- 
quently rolled out or hammered down and elongated according to the 
amount of work put on it. Now these crushed and more or less elong- 
ated crystals cannot be properly called crystals any longer, and hence 
the fracture of rolled and hammered iron and steel exhibiting the trans- 
verse section of these crushed crystals in the form of a shiny angular 
surface is more properly termed granular. But to many who are not 
familiar with these characteristics a granular fracture is crystalline in 
appearance, because of the similarity, and they jump at the conclusion 
that‘the iron or steel crystallized in service. With them this opinion 
assumes the form of a conviction, because of the occasional appearance 
of a really crystalline fracture or of a nest of crystals. 

The latter may be due to insufficient work which did not break up 
the erystals in the bloom or ingot, or the crystals were formed in the 
overheated shaft or axle, ete., which was left to cool slowly, after be- 
ing finished with strokes of the hammer so light that they did not pene- 
trate to the center. 

Many erroneous conclusions would be eliminated from daily practice 
if due discrimination were always made in the case of so-called crystal- 
line fractures of what is granular and really crystalline. It is not ven- 
turing on uncertain and speculative ground to assume without much 
fear of contradiction that on proper investigation by a competent per- 
son really crystalline fractures would be found never to have been 
librous in the first place. 

The writer ventures to say that 19 out of 20 of all the so-called erys- 
talline fractures are counterfeits, and ought to be classed as granular. 

Now, then, what are the conditions which produce this granular frac- 
‘ure? Let us fix the fact in our minds that the destruction of any metal, 
in our case iron and steel, must havea beginning. This beginning must 
necessarily manifest itself by a change in the position or form, or both, 
of the particles composing the metal. This change of position or form 








is ordinarily caused by an extraneous force pulling, pushing, squeezing, 
twisting or bending the metal. 

The strains thus operating set the particles in motion, the extent de- 
pending on the degree and nature of the force producing the strains. 
The motion of the particles thus set up we call the flow of the metal. 
The softer a metal the easier will it flow under a given strain. 

Now, let us bear in mind that wrought iron and structural steel flow 
comparatively easily. But we have already seen that flow must begin 
with a change in the form and position of the particles of the metal. 
However, it is evident that with the first change of form or position of 
a particle it has become something different from what it was; it has 
become more or less distorted. Consequently, if we can in any manner 
break iron or steel before flow begins, then we will obtain a transverse 
view of the particles of the metal as they existed when broken. Thus 
we can break even the softest stay bolt iron with a granular fracture if 
we can break it transversely before flow begins. The essential require- 
ment to accomplish this is that one part of the metal be rigidly and im- 
movably fixed around the periphery of the metal so that the force 
breaking the metal must spend more time to set the particles in motion 
and cause them to flow than it takes to break the metal through. The 
softer the metal the tighter and more rigid must be the grip on the por- 
tion held firmly and the quicker the action of the breaking force. 

Nicking, flaws, coarse texture and other circumstances facilitate the 
result. Stay bolt iron is thus very frequently broken granular in boiler 
shops after the bolt is serewed home. The writer once saw the roof 
sheet of a stationary boiler which had blown off. Every stay bolt 
showed a beautiful granular fracture. There was a universul condem- 
nation of the builder for putting in steel or cold short iron, while others 
were handy with their crystallization theory. But neither was right ; 
the iron proved of excellent quality, pieces of the stay bolts could be 
bent double and closed upon each other under the steam hammer with 
one stroke without showing the least crack in the thread. In short, the 
so-called crystalline fracture, which was very fine, indicating good 
quality of metal to the expert, was nothing else but the transverse sec- 
tion of the fine fibers, produced by the lightning like quickness of the 
explosion, which did not give time for the particles of the iron to flow 
before rupture took place. It is obvious that there occur in everyday 
life and practice innumerable combinations of circumstances which 
tend to produce various and modified results. 

But the underlying principle remains the same. That iron and steel 
become fatigued by shocks and variable strains is now recognized and 
has been pointed out by the writer several times in the columns of the 
Iron Age. That an axle, a shaft, or a beam is more liable to break 
when in such a weakened state is natural. Then it will break more 
easily transversely without flow, a granular fracture being the conse- 
quence. But the practice to anneal pieces of machinery at stated times 
to restore the fiber, as it is erroneously called, is proof in itself that in 
case of breakage with granular fracture the breaking of such articles 
was not due to the change of fiber to crystal, but to a state of the metal 
which is called fatigue, consisting probably in a beginning change of 
position of the molecules, in a disturbance of the cohesion. This dis- 
turbed condition is brought back to a normal condition by the an- 
nealing. 

The annealing certainly cannot produce fibers in the metal if there 
were none before. It may be readily conceived that a member of a 
structure, though apparently designed large enough, is weakened by a 
nest of crystals. The good metal surrounding this nest has to carry a 
greater load, becomes fatigued there sooner than at any other place 
where the metal is good all through, breaks at that weak place, and the 
granular fracture commingling with the really crystalline portion is so 
deceptive in appearance that in conjunction with other apparently in- 
explicable factors the engineer is willing to swear by the beard of the 
prophet that the iron has turned crystalline in service. If we take a 
fracture of that kind, plane and polish a portion of it transversely and 
longitudinally, and examine it under the microscope, then a rational 
explanation of a supposed mystery is obtained. 

If soft steel, which under a nicking test shows amorphous fracture, 
breaks granular in a mysterious way in a structural member or other 
article, then it is more likely that the heater in the mill has been labor- 
ing under the influenceof a summer night’s dream while at work than 
that a gentle fairy had turned the fibers, so called, of the steel into crys- 
tals. In such a case again the original dimensions may have been all 
right, but the overheating weakened the metal in certain portions, and 
fracture will naturally occur unexpectedly in those portions. The abil- 
ity to judge by sight in such a case whether the metal had been over- 
heated originally is worth more to the engineer than a cartload of books 
treating on the crystallization of iron under shock and vibrations. 
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In the accompanying cut a form of granular fracture is illustrated, 
which is met with in almost innumerable variations, corresponding to 
the shape of the material, the manner of breaking, the degree of inten- 
sity of strain, and the molecular condition of the metal at the point of 
fracture. Supposing the facets of the fracture to be comparatively large 
and bright, those lacking the experience of frequent comparison with 


similar fractures would conclude this to be a genuine case of crystalliz- 
ation due to shock and vibrations. But while A and C give the appear- 
ance of being crystalline, at B we see fibers. Why? Because there is 
no crystal anywhere near that fracture. A crystal is an angular body, 
varying in size, bounded on all sides by flat surfaces or facets. Con- 
sequently in a longitudinal fracture of iron and steel we have a right to 
see at B the angular surfaces of crystals if the fracture were truly crys- 
talline, and not the stratified surface of bundles of fibers. 

Again, since crystals will not break through their bodies when torn 
apart, but separate along their respective sides, the crystals of iron, 
which are comparatively large, if they are not crushed by rolling or 
hammering, will stick their heads out boldly wherever they come 
to the surface, and these are seldom met with in rolled or hammered 
iron for reasons explained before. If they are met with it is due en- 
tirely to bad scrap being mixed with good iron, scrap which was burned 
before the good iron got to a good welding heat, or it is due to insuffi- 
cient work which did not break up the original crystalline structure. 
It is found in every puddle ball and ingot, leaving the material with 
more or less coarse texture, which, on breaking transversely, will have 
a close appearance to crystalline. Or the article was overheated before 
or after finishing, which would also tend to produce coarse texture and 
greater liability to fracture. Finally, the article, if a long piece like a 
shaft, axle or bridge member, was ignorantly heated on one end or in 
the middle ; this would leave a blue heated portion or zone of metal 
somewhere along the line between the heated and unheated portions, 
with a consequent disturbed molecular state and internal strains at that 
point, a coarser texture and great liability to break transversely at that 
particular point without warning with the usual appearance of a gran- 
ular fracture. The latter, owing to surrounding mysterious (?) cireum- 
stances, is taken for a case of recrystallization of fibrous material. 








[Concluded from page 481. ] 
A Gas Manager’s Experiences in Japan. 
—— 


[By Mr. William Newbigging, in the Gas World.}| 


The condensers were made out of cast iron pipes, not that I prefer this 
kind of condenser, but from motives of economy. We had a number 
of cast iron pipes that answered the purpose. It is almost a necessity 
that condensers should be covered over with a light roof, for the pur- 
pose of keeping off the hot rays of the sun in summer, and the heavy 
rains and snow, of which there is an abundance, in winter. 

As regards napthaline, we were not troubled with it to any great ex- 
tent except at the inlet to the exhauster ; and it took some little time to 
account for that. The foul main, coming through the retort house wall, 
at a considerable height from the ground, and running down the wall, 
entered the condenser at the bottom, and was exposed to all weathers. 
I therefore came to the conclusion that here was the source of our trou- 
ble. I tried wrapping it in straw, but this did little good. The pipe was 
then disconnected and taken down inside the house, and from that time 
our naphthaline troubles ceased. 

We erected one tower scrubber only, leaving room for another. This 
latter I did not put in, experience having taught me that the proper way 
to deal with the ammonia impurity is to have one tower scrubber only, 
to pump weak liquor into it, and let the gas afterwards pass through a 
washer scrubber. In this way all traces of ammonia are most effectu- 
ally removed. I am not in favor of dispensing altogether with the tow- 
er scrubber, as some engineers are doing at the present time, preferring, 
as I have said, to have one for the purpose of bringing up the weak 
liquor to the proper strength, by pumping it over and over again, thus 





also effecting the removal of much of the H,S and CO,. The wood- 
filling in the scrubbers, the grids for the purifiers, and the other wood- 
work required about the buildings, were prepared by a native carpenter 
e., ployed on the works. 

The ammoniacal liquor was sold to a company started for the purpose 
of making artificial manures, sulphate of ammonia included. 

The purifiers were six in number, but very small ; and one, at least, 
had to be changed every morning. This was done by the lamplighters 
before going to their ordinary duties. Artificial oxide (made from iron 
filings and sawdust) and lime were used as purifying agents, and kept 
the gas pure. We were under no restrictions in regard to impurities. 

The gasholder tank was constructed of cast iron plates, with rust 
joints. This form of tank was decided on before I had experience of 
the capabilities of the native workmen as bricklayers ; and seeing that 
the land on which the tank had to stand was made ground, reclaimed 
from the sea, perhaps it was best. In constructing a tar tank, later on, 
I had, however, little difficulty in making a tight tank with bricks and 
puddle, and at much less cost than if it had been of iron. 

The number of canals which intersect Tokio at every point, and make 
it in many respects not unlike Venice, necessitates the taking of some 
of the mains underneath the bridges. No great span is required, how- 
ever, and, consequently, no great difficulty is experienced in doing it. 

The company distributed the gas over a large area, our furthest con- 
sumer being fully 7 miles away from the works. The consumption of 
gas in the daytime was small, except at the Imperial University. 
Though there is a large field for gas as a motive power in Tokio, I can- 
not think it will be largely, if at all, adopted for cooking. Charcoal is 
cheaper, and in the hands of the Japanese answers the purpose equally 
well. 

The street lanterns generally were of tinned copper. These were 
made on the works by our own fitters. In addition to the repairing of 
the gas meters, we carried on an extensive gasfitting business. Glass 
lusters are to be recommended for use in any tropical or semi-tropical 
country. The number of insects which are constantly about, clinging 
to the gasfittings and soiling them, soon spoil the appearance of brass or 
lacquer, whereas the glass is easily cleaned by using a damp cloth. 

By way of pendant to the present article, I may relate that before I 
left I paid a visit to a natural gas field in the north of Japan, in com- 
pany with a Japanese gentleman of considerable standing, a capitalist, 
who had an idea of starting a manufactory there, provided the gas was 
found in sufficient quantity. On arriving in the district we found that 
the natives utilized the gas by driving a bamboo pole about 8 to 10 feet 
into the ground, carrying the pole up to the eaves of the roof. Along 
the eaves they fixed another pole, and into this a short piece of iron 
tubing. The gas finds its way up through the bamboo, and is lighted 
on reaching the outlet ; and as all the houses are treated in this way, 
and the gas gosts nothing, the village is illuminated every evening. A 
bamboo driven into the ground provides the inmates of the kitchen with 
sufficient gas for boiling water and for cooking. 

I had been previously informed that in this district there was a well 
of water through which the gas bubbled, and as the gas was said to 
have been alight without intermission for 700 years, it was looked upon 
as little less than sacred, pilgrimages from far and near being made to 
the well. which is situated within the grounds of a temple. 

Not caring to leave the district without having a glimpse of this won- 
derful light, we betook ourselves to the house of the priest in charge of 
the well. He received us with great politeness, and on our telling him 
that we had come all the way from the capital, he expressed his regret 
that neither the well nor the light was on view. The former was closed 
and the latter was out ; had we come a month sooner, during the pil- 
grimage season, we should have seen it in full working order. ‘‘ But,” 
we replied, ‘‘ it is generally reported that this light has been burning 
700 years, and has never been extinguished.” With a smile that was 
‘‘childlike and bland” he invited us into a room at the back of the tem- 
ple, and over a cup of tea and a pipe of tobacco explained to us that 
such was not the case. In the summer the light burns with great regu- 
larity, and a sufficient quantity of gas bubbles through to keep it burn- 
ing. In the rainy season and the winter, and when the barometer is 
low, the pressure of the gas is inadequate, and the light goes out. I 
told the priest that what he wanted was a gas producer at the back of the 
temple, and there would then be no risk of the well losing its reputation. 
My efforts to push business were, however, unsuccessful. We left him, 
and called, on our way back, to see the method of collecting oil. This 
is done by digging a well about 3 feet in diameter and the same in 
depth. The well is left for two or three days, and then the accumulat- 
ed oil is scooped out and filled into barrels. The industry is a small 
one, but it might be developed with advantage. 
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Waste of Coal in Mining. 


onic 
(Read by Mr. Selwyn M. Taylor before the Engineers’ Society of West- 
ern Pennsylvania. | 


My material and theories for the construction of a paper on the waste | 


of coal in mining are mainly from my experience in the Pittsburgh 
coal bed, but what applies to the Pittsburgh coal bed will apply with 
but very slight variations to all the bituminous measures in the United 
States, from the Alleghenies to the Rocky Mountains. 

Theoretically there is no obstacle in the mining and removing of all 
our approximately horizontal coal veins, and practically this is the 
case, excepting such loss as is caused by accident, tradition and care- 
less management. The Pittsburgh coal seam, probably the most valu- 
able.in the world, by reason of its extent and valued characteristics, has 
an average thickness of form from 12 to 14 feet, but of this only from 5 
to 9 feet is commercially valuable, the remaining portions of the vein 
being so interspersed with strata of slate as to render them worthless. 
Therefore, the thickness of coal, as the term is commonly used, is from 
5 to 9 feet. The Freeport veins of coal in the lower coal series, mined 
extensively in Northern and Central Pennsylvania and Ohio, vary from 
2 to 9 feet in thickness. The coal measures of England, Germany, Bel- 
gium and other European countries, together with the anthracite mines 
of our own country, generally lie at a far greater depth below the sur- 
face than do the bituminous fields of the United States. This, together 
with the fact that the coal strata of Europe andthe anthracite measures 
of Pennsylvania, are of generally a deep pitch, varying from 20 to 60 
degrees, cause to be left in the mine from 20 to 60 per cent. of their en- 
tire coal areas in order to support the overlying strata, and thus prevent 
the squeezes or crushes, which would probably cause the loss of an entire 
mine plant. The larger part of this coal is absolutely lost. From the fact 
that many of our miners and mine bosses received their education and 
prejudices in the mines of Europe, can be traced the cause of leaving con- 
siderable quantities of coal where there has been no necessity of doing 
so in our own fields in the past. It has, however, been fully demon- 
strated that the surest way to avoid a squeeze or crush in our mines is 
to mine the coal as rapidly and systematically as possible, withdrawing 
all pillars and supports as fast as the system in use will permit, thus 
breaking the overlying strata, and allowing it to fall and rest on that 
which is under the coal, and thus leaving no weight overhanging the 
remaining pillars, which must be maintained to support main entries 
and air-ways to the last of the mine. 

Prior to 15 years ago, there was little or no careful, scientific mining 
done in this district, and few of the operators of mines knew anything 
of the inside of their mines, trusting the work entirely to the mine boss, 
who very frequently abandoned large bodies of coal because of some 
minor difficulty in the hauling or drainage without the knowledge of 
the owner, rather than mine at an increased cost per ton, the mine boss’s 
ability being entirely gauged by the amount of coal he could produce 
per diem at a minimum cost. At the present time I am working in four 
separate mines to recover coal willfully abandoned under that style of 
management, and for one acre we recover, there are 50 acres that are 
lost beyond all possibility of ever reclaiming them. 

Without any exact figures to support my claim, except those taken in 
cases in which I have had occasion to make careful examination, I 
would say that, of all the coal in the Pittsburgh seam mined prior to 
1870, 50 per cent. of it at least was abandoned because of trifling diffi- 
culties and improper systems of mining. From that time until the 
present matters have steadily improved, owing to the increased cost per 
acre of coal and the decreased price received by the operator for every 
ton of it, making economy and careful, scientific management absolutely 
necessary, though there are still some few operators scattered here and 
there throughout our immediate vicinity who adhere to old methods and 
cannot understand why they are running their mines at a loss. 

The surveying and mapping of the mines in every detail, as required 
every six months, according to the Coal Mine Act of this State, make it 
now practically impossible for the mine boss to willfully abandon any 
coal without the knowledge of the engineer, and consequently that of 
the operator. In the mines I have charge of, I require every mine boss 
to report to me at the time of each semi-annual measurement, the loss 
of any rooms or ribs that we may not be able to get in, and I am thus 
enabled to investigate the loss of any coal. 

Take one company as an example in the improvement in the amount 
of coal mined from a given area, in 1883 I made a complete survey of 
their mines, making a careful measurement and calculating the areas 
closely of all the unmined coal owned by the company. Deducting this 
from the area that had originally been owned by them I found that they 
had worked over some 600 acres in 20 years, and during that time had 





been considered as owning one of the best set of mines in the district. 
Taking the amount of coal mined as shown from their books, an aver- 
age production per acre was shown of 3,600 tons of lump coal. This 
mine, up to that time, had been worked on the single entry system, a 
system under which nearly all the entry pillars had been left in the 
mine and abandoned. Changing this system as rapidly as possible to 
that of the double entry system, concentrating our workings as much 
as possible, and adopting the system of pushing each working place to 
completion without delay, in the course of the next four years of the 
mine had been brought to an average production of 4,700 tons of lump 
coal per acre, which has been steadily maintained, varying but a few 
tons each year to the present time. This amount I estimate to be about 
984 per cent. of the possible available production per acre in that thick- 
ness of coal. There being no statistics in existence showing the pro- 
duction per acre throughout the entire district, I can only form my esti- 
mate in a general way from such mines as I have examined and verbal 
statements made to me by engineers and operators. But from these I 
would place the average production per acre of the Pittsburgh coal, that 
is, of coal actually shipped at the present time, to be about 85 per cent. 
of the entire amount. At the end of the next 10 years I hope to be able 
to report fully 97 per cent. of all the coal that is under operation being 
recovered and shipped. : 

One of the causes of waste of coal in the mines is of comparatively 
recent origin, that is, machine mining. It is apparently not possible to 
mine our coal on any other system than that of ‘‘room and pillar” 
with very slight modifications, the room being 21 feet wide, leaving a 
12 or 13-foot pillar, which is, or should be, immediately withdrawn on 
the completion of the room. No machine has yet been invented that 
will mine the ribs with safety, and consequently, in machine mines, 
after the room has been driven to its destination by machine, there is a 
tendency to temporarily abandon the rib instead of starting in at once 
by hand mining, as should be done, simply because hand mining is a 
little more expensive, and the matter is put off until some time when 
there will be more profit in the coal. This time never comes, and a room 
once temporarily abandoned is very apt to be permanently so, as in a 
few years falls and breaks will make it absolutely impossible to recover 
abandoned ribs. These ribs, amounting to 4 of the coal, coal which, 
with its development in the way of track laying, entry driving, drain- 
age and haulage, probably standing on the books of the operator at from 
$600 to $1,000 per acre, is permanently lost, and in one mine alone that 
has been operated by machine mining for a great many years, at least 
100 acres of coal have been lost in this way. 

In certain sections of the Pittsburgh coal district, comprising not a 
great many mines, a modification of the ‘‘ room and pillar’’ system of 
working coal has been used for many years and has resulted in a loss of 
from 20 to 30 per cent. of the entire area passed over in mining. Under 
this system the rooms are driven wider than usual, with the roadway in 
the center, and the pillars are purposely abandoned. It has been 
claimed for this that it prevented the upheaval of the strata under the 
coal, but from my experience I would say that was not the case, and 
that, in addition to losing the amount of coal left in these pillars, many 
mines have been injured in the way of a squeeze or a crush caused by 
their having been left. 

From time immemorial it has been the custom to pay the miner for 
the number of tons or bushels of lump coal (that is, all the coal that 
pass over the meshes of a 14-inch screen), and to pay him nothing for 
the finer grades that go through. This was, probably, in order to in- 
duce him to mine in as large sizes as possible, but it eventually resulted 
in the miner loading on his wagon nothing that he could help but the 
large coal, leaving as much of the fine coal as he could behind him. 
This resulted in a loss for many years of from 5 to 10 per cent. of the 
entire amount mined being left forever in the mine. There has been a 
determined and successful effort on the part of the operators, however, 
during the past few years, to compel the miner to load all the slack and 
fine coal in the mine. The result at the present time is that not more 
than 1 per cent. of the product is being left in the mine. 

In summarizing the production and waste in the mining and shipping 
of Pittsburgh coal, I will take as a basis an average thickness of vein 
of 4 feet 6 inches, which prevails within a radius of 30 miles of Pitts- 
burgh, and comprises at least 80 per cent. of the amount of coal that is 
being shipped as raw c®al, though of course the production is a great 
deal larger per acre in the so-called thick coal veins and in the Con- 
nellsville region where the product is not shipped as raw coal. Assum- 
ing the specific gravity of our bituminous coal at 1.4 (a fair average), 
the actual weight of an acre of coal 4 feet 6 inches thick would be 7,657 
tons. The best result I have ever been able to obtain from a considera- 
ble area of coal, the average per acre is as follows : 
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4,650 tons of 14-inch or lump coal. 
1,425 tons of nut coal. 
1,425 tons of slack coal. 


Total, 7,500 tons per acre. 
I would place the average production per acre of the Pittsburgh coal 
of 4 feet 6 inches thickness at : 
4,226 tons of 14-inch or lump coal. 
1,137 tons of nut coal. 
1,137 tons of slack coal. 


Total, 6,500 tons per acre. 

This is an average loss of possibly 1,000 tons per acre, which is worth 
under the tipple an average price as ‘‘ run of mine” coal at 80 cents per 
ton or $800 per acre, or more than four times the first cost of the aver- 
age acre of coal. While this proportion of loss is quite large compared 
with our own ideal standard, based on what is possibly in the most per- 
fect bed of coal in the world, yet when compared with the amount of 
coal recovered from the anthracite and other than the bituminous beds I 
have spoken of, our results are surprisingly good. A very few years 
ago a member of the State Geological Survey estimated that not over 27 
per cent. of the anthracite coal in a given area mined was actually 
shipped to the market, the balanve being lost in pillars and breaker 
waste. 








Teachers and Text Books in Mathematics in Technical 
Schools. 
Sigil ds 
By Mr. MANSFIELD MERRIMAN, C.E. 


As an introduction to the discussion of this subject the following 
propositions or theses are advanced: First, in pure mathematics the 
text book is more important than the teacher. Second, teachers of 
mathematics in technical schools should be in sympathy with, or have 
had experience in, practical engineering work. Third, a revision of 
mathematical text books from the technical point of view would be of 
great benefit to teachers and students, and lead to better results in all 
directions. 

Regarding the first proposition, it is sufficient to say that an exercise 
in mathematics inv: lves careful preparation on the part of the student. 
The text book usually contains all that is necessary for students of av- 
erage ability to thoroughly understand the lesson assigned, and the 
function of the teacher in the class room is mainly to keep order, incite 
the laggards to activity, and see that the students have understood the 
principles and solved the problems. While a good teacher will do 
much by his personality to increase the interest of the class, it is, after 
all, the text book which molds the habits of thought and methods of 
investigation. The mathematical text book is also one of the tools 
which the student consults and uses during his subsequent course of 
study and practice, and thus its influence extends over many years. 
Languages and practical engineering subjects can be taught without 
books, but in mathematics they are indispensable both for teacher and 
student, unless the class be very small. It is therefore important that 
the character of text books should be such as to promote habits of clear 
thought and accurate computation, and lead to a practical mastery of 
the methods of mathematical analysis. Thesecond proposition will seem 
self-evident to all teachers of engineering. It may be doubted by 
those who claim that mathematics should be studied for the sake of 
discipline, or for the sake of theory itself as a part of scientific 
knowledge; but this view is not now held by our besf educa- 
tors. Mathematics furnishes no better discipline than can be obtained 
from the study of Greek, botany, history, or any other subject. Men- 
tal discipline comes from hard work, continued thought, and a desire 
to thoroughly master the subject and discover new truths. In engi- 
neering courses of study mathematics is an instrument or tool which 
the student is to use in actual investigations, and if it be taught from 
this point of view better results both in respect to mental discipline and 
actual knowledge are likely to be secured than if practical applications 
are left altogether out of sight, as is often apt to be the case. It is not 
uncommon in many technical courses, particularly those given in uni- 
versities, that teachers in mathematics are employed who are recent 
classical graduates without practical experience of any kind. One case 
which has come to my knowledge is that of such a teacher who was 
given charge of a class of engineering students in analytical mechan- 
ics, although he had never studied the subject ; it was said that he was 
quite successful, but how much better he might have done if he had been 
over a course in applied mechanics and had had experience in its prac- 
tical applications to structural work or machinery. Nothing lends 





greater interest to the truths of mathematics than that they can be ap- 
plied to the promotion of the welfare of mankind, and as engineering 
is one of the professions having this-as its object, no one can seriously 
doubt that teachers of mathematics should be in sympathy with the 
main lines of technical progress. 

The third proposition naturally follows as a corollary from the first 
and second, unless it be maintained that mathematical text books are 
now perfectly adapted to the needs of engineering students. After con- 
sultation with many teachers of mathematics and engineering, I have 
found none who does not think that the books can be improved. A suc- 
cessful revision that shall break away from some of the old established 
precedents and introduce methods in harmony with lines of actual 
technical applications would exert agreat influence upon mathematical 
teaching. Such a proposed series would perhaps involve a slightly 
different arrangement of the various branchesand partial redistribution 
of the hours of the course of study. A new series of mathematical text 
books, when so many are now in the market, would not be seriously 
suggested unless it was thought that very great improvements could be 
made in the direction indicated. Thoroughly believing this, I offer the 
following thoughts as to the main features that perhaps should charac- 
terize such a revision. 

A series of mathematical text books for the courses of study in tech- 
nical schools, covering all and perhaps more ground than would be 
necessary, might embrace seven volumes : (1) algebra, (2) geometry, (3) 
trigonometry, (4) mensuration and computation, (5) analytical geo- 
metry, (6) calculus, and (7) higher mathematics. The subjects of descrip- 
tive geometry and mechanics will not be considered here as they do not 
properly form a part of a course in pure mathematics. The subjects of 
algebra and geometry, although generally required for admission to 
engineering courses, are included in the plan, since the preparatory 
schools need to be especially influenced in sound methods of instruction. 

The book on algebra might profitably differ from those in general use 
by omitting or abridging the topics of ratio and proportion, permutations 
and combinations, harmonic progression, indeterminate equations, con- 
tinued fractions, inequalities, convergence of series, and everything re- 
lating to logarithms. On the other hand, equations of the third and 
fourth degrees, the binomial formula, indeterminate coefficients and im- 
aginary quantities should be more fully elaborated, and be illustrated by 
many examples and problems. Horner's method and Sturm’s theorem 
need not be treated in this volume as the former comes properly in the 
course in computation, and the latter cannot be thoroughly treated 
without a knowledge of the calculus. The graphical representation of 
algebraic expressions and equations, now quite unnoticed in most books, 
should be introduced early and form a prominent part of all discus- 
sions. 

In regard to geometry, the text books in common use seem to need 
more revision than those on any other subject. They are largely al- 
gebraic, filled with signs and symbols, not only for the common opera- 
tions, but for such words as parallel, angle, and square, all of which is 
not conducive to clear and accurate reasoning. The subject of geo- 
metrical teaching has received much attention in England, and I think 
it is the general conclusion that Euclid furnishes the best basis for a be- 
ginner. Personally I have always been thankful that in youth cireum- 
stances threw in my way a copy of Euclid, and I know of no mathe- 
matical book which is likely to exercise a greater influence in promoting 
clear thought and logical reasoning. The proposed volume on geometry 
might include the first three or four books of Euclid, followed by propo- 
sitions and problems to be solved by the student himself, while the re- 
maining books might be arranged according to the more modern order, 
preserving, however, Euclid’s style of demonstration. Geometry is not 
merely the deduction of beautiful and valuable truths, but it is a power- 
ful instrument for investigation; most American text books seem to 
dwell too much on the former, so that often engineering students are 
very deficient in powers of geometrical reasoning. A partial return 
to the method of Euclid might hence be advantageous. 

In trigonometry the work should be limited to plane triangles and 
the discussion of circular functions, spherical triangles being postponed 
until later in the course where they can be studied by civil engineers 
and be omitted altogether by mechanical and electrical students. Tables 
of natural functions should be the only ones here introduced, since the 
practice of studying logarithms and trigonometry simultaneously is ob- 
jectionable for many reasons. A four-place table of natural sines and 
tangents will well illustrate all classroom problems in trigonometry 
and is sufficiently precise for a large part of actual engineering work. 

The course in mensuration and computation is suggested on account 
of the marked incapacity of students and graduates to perform numerical 
operations with intelligence and precision. In such a book the common 
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iles for mensuration would occupy only a small space, but the subject 

of observations and their errors would receive notices and methods of 

onducting numerical computations be fully inculcated so that the pre- 
cision of a computed result may properly correspond withthe data. The 
theory and use of logarithms would here also find its place, with appli- 
cations not only to trigonometry, but to numerous other problems. The 
‘ieory of interpolation in numerical tables and methods of computing 
tables would be discussed. Graphical computations and representations 
might be introduced with advantage, and if thought best, the slide rule 
might be used for some of the numerical work. 

Analytical or co-ordinate geometry comes next in order, and here too 
much space should not be given to the investigation of the conic see- 
tions, but curves of other classes should be freely used. The actual 
construction of many of these curves from their equations should be 
made on cross section paper, the constants being varied so as to show 
the different species. Graphical methods for the solution of equations 
would also be interesting and valuable. A book on this subject, how- 
ever, need not be lengthy, since the full discussion of the properties of 
curves can better be made by the help of calculus. 

In regard to calculus, it seems to me that differentiation and integra- 
tion should be taught simultaneously. Integration is not a direct pro- 
cess, and the many bulky volumes on the subject contain nothing more 
than the algebraic reduction of given differentials to forms whose inte- 
grals are known. For this part of the work a dictionary of integrals 
might be given in which the student could find the integral of a differ- 
ential by referring the latter to its proper class, genus and species, per- 
haps according to a classification analogous to that used in botany. En- 
gineers and mathematicians always have their books at hand when an 
expression is to be integrated, and in this case students should have the 
same privilege. Numerous practical exercises and problems should be 
given in order that the method of analysis may be fully grasped, and it 
is more important that the fundamental methods should be thoroughly 
understood than that an extended course in differential equations should 
be rapidly covered. 

The last volume of the series, called ‘‘ Higher Mathematics” for want 
of a better name, would include chapters on miscellaneous subjects, 
only a few of which need be read by any one class. Modern synthetic 
geometry, spherical trigonometry, hyperbolic trigonometry, determin- 
ants, probability, higher differential equation, vector analysis, quater- 
nions, the theory of functions, and perhaps non-euclidean geometry 
might be discussed, together with some account of the history and liter- 
ature of mathematics. A few chapters of this book would furnish an 
excellent review of parts of the previous course, besides giving an in- 
troduction to methods which are daily coming more and more into use 
in technical investigations. 

In conclusion, it may be said that the above thoughts are presented 
with the hope that the time may come when students in technical 
schools will pursue their mathematical studies with greater interest and 
better results than at present. Having never taught pure mathematics 
I cannot represent at all the opinions of professors of that science, but 
from consultation with many teachers of engineering, I feel that some 
views here expressed will meet their approval. It will not be possible 
for me to attempt the preparation of a series of books on the plan sug 
gested, but if some of the younger members of this Society would take 
the matter in hand much good work might be done for the promotion 
of sound mathematical education in technical schools. 








Stokers and Pokers. 
—— > 
‘Communicated by Mr. Thomas Newbigging to the London Journal. | 


The heading of my communication will be clear enough with a word 
of explanation. A good many years ago—in 1849, I believe—a work 
was published under the title which I have adopted. The book in ques- 
tion was, so far as I remember, a kind of history of the constitution 
and administration of a line of railway from its humblest workers up- 
wards. My definition of ‘‘ Pokers” is not that of the author of the 
work named. The pokers to whom I refer, instead of poking the usual 
kind of fire to make it burn brightly, exert themselves in stirring up 
strife between employers and employed ; causing the fires of enmity 
and spite and hate to glow and burn with all but unquenchable fierce- 
ness 

There is also another class of pokers—philanthropical and emo- 
tional pokers—who may be described as poking their noses into other 
people’s business ; whether it may be the business of the workmen or 
their employers, or of both. So much by way of preface. 

The employees of gas works may be conveniently divided into four 
classes—viz,, (1) skilled workmen, (2) stokers, (3) laborers, and (4) the 


official class, such as engineers and managers, secretaries, chemists, 
clerks, foremen, storekeepers, meter inspectors, and collectors. 

I estimate that in the United Kingdom there are employed in, or in 
immediate connection with gas works belonging to local authorities, 
statutory and non-statutory companies, and private individuals and 
firms, about 68,000 persons altogether, classified as follows : 

10,000 Skilled Workmen.—These consist of brick and retort setters, 
blacksmiths, engine tenders, main and service layers, meter makers 
and repairers, and fitters. 

23,000 Stokers.—These may be described as a higher class of laborers, 
or as semi-skilled workmen, employed in retort charging and draw- 
in ., and furnace men. 

26,000 Laborers.—These comprise coal and coke wheelers, men em 
ployed in the purifying house, in the yard, and in outdoor work, 
assisting the main and service layers and fitters, including also the 
lamplighters. 

9,000 Officials.—These are the engineers, managers, secretaries and 
others. 

The total amount paid as wages and salaries in gas undertakings in 

the United Kingdom may be set down at about $25,000,000 per annum, 
distributed as follows : 


Among the 10,000 skilled workmen.......... ...-- $4,160,000 
ve PE ge wads « Sag ads eee ows 7,990,000 

se INS 6io as wnt enwswdaeces 6,350,000 

= De CN So ose serieceeedaWwexsweca 6,500,000! 
OUals Cie nai i eSds clea came actsdoinsecs $25,000,000 


This expenditure as wages is not all on revenue account, for a portion 
is for capital purposes. The average per man seems to work out at a 
somewhat low figure; but it must be remembered that the proportion of 
laborers is large, and neither these nor the stokers are all constantly em- 
ployed. 

The skilled workmen receive, on an average, $8 00 per week. 
‘* stokers xg. ss 8 75 " 
laborers (men and youths) by 5 25 = 

The skilled workmen and laborers work 544 hours per week, and tlie 
stokers nominally 56 to 78 hours—depending upon whether they are on 
8 or 12-hour shifts. At some gas works, labor on Sundays is largely re 
duced. 

The officials and the skilled workmen are kept employed all the year 
round. The number of stokers at work necessarily varies from month 
to month ; but a considerable proportion are employed all the year at 
their proper work of carbonizing. 

When the heavy lighting season is over—say, about the middle of 
March—many of the stokers are employed at their respective gas works 
during the intervening months, to about the middle of September (when 
the heavy lighting season begins), in main and service pipe laying, on 
general repairs, and in painting the gasholders, the roofs of buildings, 
and other ironwork. Recently, Mr. Frank Livesey, the Engineer of 
the South Metropolitan Gas Company, instead of dispensing with his 
disengaged stokers at the end of the season, employed the whole of them 
during summer in the excavating and concreting work required in the 
construction of a huge gasholder tank. In this way their services were 
retained all the year round without a break. 

In summer, such of the stokers and laborers as are not kept on at the 
gas works, go laboring elsewhere—some for bricklayers and masons ; 
others find employment on steam vessels as stokers and even as sailors, 
and im the later season many of them go harvesting. It may be said 
that, as a general rule, a gas manager endeavors to retain good men in 
his employ during the whole year. In any case, stokers, if they have 
been working away, are usually only too glad to get back to the gas 
works on the approach of winter. 

The stokers’ hours of labor—actual labor—are comparatively short, 
though it may appear to the uninitiated that men on 12-hour shifts have 
long hours. The long hours, however, are only apparently so ; the ac- 
tual hours of labor per day being not many in reality. The idea which 
is entertained by the outside public as to the long and severe 12 hours’ 
labor of gas stokers needs to be corrected. Mr. W. W. Hutchinson, of 
Barnsley, from careful observation, found that a stoker on a 12-hour 
shift is actually on the gas works premises not more than 10} hours, of 
which, for 4 hours 39 minutes he is engaged on the most arduous part 
of his work, and 1 hour 4#minutes on light work, such as any strong 
lad could perform. This gives a total work of 6 hours 23 minutes, and 
the remaining 4 hours 7 minutes are spent in rest and at meals. Hence 
it is seen that the stokers work fewer hours a day than almost any other 
class of laborers. I am not now arguing in favor of 12-hour shifts, but 





simply stating facts. 
lL. This includes directors’ and auditors’ fees, collectors’ commission, etc. 
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The work of stoking is by no means so laborious and continuous as} 
A dock laborer’s work, for example, is both | 
harder and more incessant, and worse paid. So is that of a coal miner. | 
| ba inclined to place it about midway, if it were universally applicab) 


has been represented. 


Neither of these has the same comfortable quarters in which to do his 
work ; neither are the sanitary conditions and environments anything 
equal to those enjoyed by the stoker. Certainly, there is exposure to 
great heat during charging and drawing by hand; but a steady man 
thrives and grows strong in face of it. The ventilation of a retort house 
is generally excellent—far superior to that of the stokehole of a steam 
vessel, or even to that of a coal pit. There is abundance of fresh air, 
and usually plenty of clean water at the service of the men employed in 
a retort house. The work is not of a dangerous kind. When ordinary 
care is exercised, it is a rare thing for a stoker to be injured in following 
his daily occupation. 

The labor of stokers cannot be considered as skilled labor in the proper 
and usual sense of that term. True, some modicum of skill is required 
in the handling of a shovel, a scoop, and a rake ; buta fortnight’s prac- 
tice enables an ordinary intelligent laborer to perform the work of a gas 
stoker efficiently. This has been proved over and over again. 

Gas works stokers have this important advantage on their side, cn 
which emphasis should be laid: They have good, steady, secure, and 
well paid employment during the whole winter ; whereas many skil’ed 
tradesmen—such as masons and bricklayers especially, and to some ex- 
tent joiners and house painters, and the vast army of ordinary laborers 
—have to live often for many weeks together, when the weather is 
severe, in enforced idleness, with no wages coming in at the week end 
By severe weather, I mean unfavorable weather, such as during frost, 
snow, and rain. At such times outdoor work is largely at a standsti.1. 

In many gas works the stokers have a room provided, where they can 
take their meals in comfort, and sit and read the newspapers ; and in 
some instances baths are set apart for their use. I speak advisedly when 
I assert that, looking at the whole of the facts dispassionately, it may be 
said, without exaggeration, that gas works stokers are the aristocracy 
among laborers. 

The Manchester and Salford gas strikes of 1890-91 were deeply dis- 
creditable to those who instigated them ; and the lesson taught by them 
should not be forgotten. The men had had conceded to them all they 
asked for, both in regard to wages and hours of labor ; but, vot content 


with this, they wanted to dictate to the Gas Committees what hands they 


should employ. They tried to oust certain non-union men, and because 
the demand for the dismissal of these men was refused, they struck 
work. The Salford-stokers, it was admitted, had no grievance at all; 
but they came out bodily, at the call of their advisers, to support their 
Manchester mates. The leaders of the men lost their heads—if ever they 
had any, being inflated with the success of their agitation in the matter 
of hours and wages. They did not deserve the title of leaders—mislead 
ers would better describe their action. There is not a stoker in Man- 
chester and Salford to-day who would not agree with what I now state. 

In the interests of the men themselves, and in the interests of labor 
and laborers throughout the the kingdom, it was fortunate that the 
leaders and their dupes were ignominiously defeated. It was not a 
question as to whether Trade Unionism was or was not a good and de- 
sirable thing. Most or all of us sympathize with workmen in their 
laudable efforts to better their condition by unity of purpose and action. 
The question was whether it was right to use brute force to compel, and 
be permitted to succeed in compelling, workmen on the one hand and 
employers on the other, to submit to the arbitrary decrees of a tyran- 
nous conclave, who were prepared to crush freedom of action and free- 
dom of contract on the part of employed and employers ; and this, ob- 
serve, after the reasonable demands of the men had been already com- 
plied with. 

I am of opinion that a rise in the wages of gas men generally would 
have taken place in the prosperous years of 1890-91, even if there had 
not been any agitation. The feeling among gas engineers and manag- 
ers was that the workmen ought to share in the general prosperity. The 
strikes that took place, or most of them, were not on the question of 
wages or hours, but rather on that of the employment of non-union 
hands, and an attempt to dictate to employers what men they should 
employ. 

As to the remedies for strikes, I suggest : (1) Sweet reasonableness on 
the part of both employers and employed. (2) Wise leaders of the men; 
failing that, (3) bitter experience on the part of the men of the work of 
unwise leaders. A good cause calculated to win public sympathy will 
shorten a strike when it occurs ; and the side that deserves that sym- 
pathy will win. (4) The introduction of machinery for economizing 
labor. (5) Habits of thrift in workmen. (6) Fewer facilities for drink- 
ing—which weakness makes men reckless and improvident. ~ (7) The 


education of workmen’s wives and daughters in domestic economy an 
cleanliness in the home.- (8) Profit sharing, where it can be applied. 
Mr. George Livesey would probably place the latter first. I shou! 


But, as a remedy, profit sharing has its limitations, even where it cay 
be applied. ‘‘ Man shall not live by bread alone.” Again, it cannot |) 
adopted by local authorities, some of whom do not make profit (or but 
little) beyond paying the interest on capital, and providing a sinkin: 
fund to redeem capital. It will answer better in some places than i) 
others. In certain large towns, for example, it would do, where ther 
is the possibility, by reason of the constantly growing gas consumption, 
of making large profits ; but in many less favored places it is only pos 
sible to earn thebare statutory dividends without unduly raising the 
price of the gas. 

I do not agree with voluntary or extemporized outside interference. 
whether as intermediaries or otherwise, between masters and men, ui 
less both sides desire to submit their case to such umpirage, and agree 
to abide by its decision. It otherwise does more mischief than good 
A quiet talk and discussion of grievances between the contending parties 
would sooner lead to a settlement of disputes and differences than an) 
interposition of persons ignorant of the conditions, and swayed }) 
emotional influences, rather than by knowledge and reason. Unfor- 
tunately, a false pride on the part of both the disputants generally pr 
vents this desirable rapprochement. If this mistaken pride could be 
removed, and a reasonable mind substituted for it, strikes, when the 
occurred, would be of short duration. I fear, however, that so long as 
human nature remains what it is, nothing will prevent occasional! 
strikes ; but that their number and severity can and will be minimized, 
I have no manner of doubt. 








The Municipal Ownership of Subways. 
iil 

Mr. C. H. Morse thus discusses this subject in Paving: 

Is it reasonable to require the placing of wires underground ; and, if 
reasonable, who shall own the conduit in which they are placed? Is 
each company to have its own, or shall one company construct tlic 
necessary conduit and lease space to the various companies? or shal! 
the municipalities assume the position of landlords? In answer to tlic 
first question, as to whether it is reasonable to ask a company to bury 
its wires, allow me to say that the chief of the electrical bureau of thie 
city of Chicago has repeatedly stated, over his signature, that the city of 
Chicago maintains 1,100 are lamps of 2,000-candle power each, whicli 
burn every night and all night, and that the cost does not exceed 1) 
cents per lamp per night. In that city every inch of this are light cit) 
wire is underground in conduits owned and maintained by the city 
Compare this with 40 cents per night, which is paid by the city of Bos 
ton for the same class of service, with all the wire overhead, and | 
think the question of the economy of underground construction is 
settled. 

The telephone company have acknowledged that it is better for them to 
bury their wires, by voluntarily doing so. 

The important question for us to consider is whether it is necessar) 
that each company operating wires shall build its own subway, or 
whether all wires could be safely operated in one. 

From the standpoint of superintendents of streets, I have no question 
you would unanimously vote for one conduit, if the same were practi- 
cable. No one questions for a moment that it is perfectly safe to oper 
ate all kinds of telephone and telegraph wires, which are common|) 
called low tension wires, in one conduit. But when the question comes, 
can we safely place high tension wires in the same subway, a very in 
portant addition is made to the question. Theoretically, there are diffi 
culties in the way. But after years of practical success in the cities 0! 
New York, Chicago and Philadelphia, where the cities have low tei 
sion wires in the same conduit with high tension wires, it certain!) 
seems that the theorist who claims this can not be done must acknow! 
edge that it is practically a success. 

Prof. Barrett, city electrician of the city of Chicago, who has had thi 
largest experience in underground construction of any man in this 
country, is an advocate of municipal ownership of subways, and '- 
positive in his assertion that it is perfectly safe and practicable to oper 
ate all kinds of wires in different ducts in the same subway. 

It is but natural that each company should prefer to own its own col! 
duits, as this gives to them franchise rights of great value, which ar 
practically perpetual. And with the telephone companies, the owne! 
ship of their conduits means, of course, the perpetuation of their mon 
opoly, as at the expiration of their patents all the principal streets in ou 





cities would be provided with telephone conduits, and the people woul: 
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not be willing to have the streets torn up for the admission of a com- 
eting company. If, however, the conduits were owned by the munici- 
ality or a conduit company, space could be leased to individuals for 
private line instruments, and if thought best, to a competing telephone 
company. Therefore, I think you will readily see the motive which 
induces the telephone company to fight this proposition to the bitter 
end. 

The question of municipal ownership of electric light plants is being 
vigorously discussed, and there is no doubt that many of our large cit- 
ies will operate their own plants within a comparatively few years. And 
it would be very much to their advantage to own the subways for their 
wires, and have a right to require the telephone and telegraph com- 
panies and the railway companies to operate their wires in this city sub- 
way, at a fair rental. 

Thus from an economic standpoint, we would all agree that for a me- 
dium sized conduit it would be better to have this joint occupancy, with 
separate manholes for high and low tension wires, and only one 
trench. 

As the citizens are to pay the interest on the money invested by all of 
these corporations, they have the right to demand that the work should 
be done in the most economic manner. 

As to street men, I feel sure that I need not enlarge upon the advan- 
tages of municipal control of our streets, which, under existing laws, 
is gradually being taken away from the municipalities. 

In conclusion, I would say that the question to be considered has re 
solved itself into one of three methods. Shall each company be al- 
lowed to construct its own subway, which would make in some streets 
in the city of Boston eight different subways, as is now the case in one 
street in Philadelphia? Or shall the right be given to a corporation to 
construct one or two subways and lease space to the various com- 
panies? Or shall the municipality, for the sake of the control of its 
own streets, construct these subways and lease space to the companies ? 








Direct Current Lighting at High Pressure. 
— 

Engineering Magazine notes that one of the most unique and techni- 
cally ingenious plans for lighting a town of moderate size which has 
come under its notice is that which has for the past two years been in 
operation in the university town of Oxford, England, and was de- 
scribed by Mr. Thomas Parker in a paper read before the British Asso- 
ciation, published in the London Electrical Engineer of August 17th. 
The conditions which confronted the projectors of this plant were by no 
means favorable to economical or profitable results, and no small credit 
is due to the engineers by whom they have been so successfully met. In 
Oxford, the principal consumers are the colleges, and hence anything 
like a full load can only be obtained during term time. There is a max- 
imum load for even half the plant only during some eight weeks of the 
year, and hence the system must necessarily be very elastic to be able to 
show even fair results. It was also necessary to locate the generating 
station at a distance of 4,500 feet from the center of the area to be light- 
ed, which of course compelled the employment of high pressure cur- 
rents. After much consideration, a high pressure continuous current 
plant in conjunction with motor transformers and storage batteries was 
decided upon. At the power house the currents are generated at an 
e.n.f. of 1,050 to 1,100 volts, and are thence conveyed to a distributing 
station, through two pairs of mains insulated with indiarubber, laid un- 
(derground in iron pipes. Each motor transformer consists of a field 
magnet and an armature with primary and secondary winding, having 
a commutator at each end. Full details of this apparatus are given in 
the paper. The secondary mains are made up in two sizes in the form 
of armored cables. These are laid in a trench under the sidewalks, and 
are provided with disconnecting branch boxes, so that any section or 
street can be cut out. The high tension feeders to the transformers are 
of similar cable. At present seven motor transformers are used in five 
s\b-stations. 

The storage battery at the distributing station is capable of sustaining 
« discharge of 120 amperes for 8 hours, and takes care of the load from 
o'clock a.M. until half an hour after sunset. The battery is charged 

a small motor generator, giving an output of 100 amperes and 33 
‘Its from its secondary armature, being supplied from the secondary 
tins at an e.m.f. of 103 volts on its primary. The 33 volts from the 
‘ondary armature is put in series with the secondary mains, giving 

aggregate of 136 volts, which is sufficient to charge the cells. This 
found to be more economical than charging from the secondary 
tins with a regulating resistance, the total efficiency being 92.5 per 
cut. At the generating station three inverted triple-expansion con- 
( nsing engines are employed, running at 125 revolutions per minute, 
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and driving three separately-excited Elwell-Parker dynamos, each 
having a capacity of 80 amperes at 1,100 volts and 400 revolutions. 
These are connected to bus-bars, so as to be run singly or in parallel as 
required. The “ load-factor”’ of the station works out only 5.93 per 
cent. By this technical expression is understood the ratio of units of 
current sold to units that could be sold with the lamps always on, viz.: 
Metered watt-hours x 100 
Mean watts installed x number of hours in the year. 

For the greater part of the year only about half load for one engine 
is ever required, and in view of this fact the following results of the 
year’s working from July 1, 1893, to June 30, 1894, must be regarded 
as quite remarkable. The aggregate kilowatt hours generated were 
195,022, and the total metered 122,081, of which 18,303 were supplied 
for public lighting, and 2,019 k.w.h. were used at the distributing sta- 
tion. 

The total efficiency of the system was 64.6 per cent.; that of the trans- 
formers 76.7 per cent., including losses in mains and resistances, and 
that of the battery 43.9 per cent. The total kilowatt hours unaccounted 
for were 6,976 units, or not quite 5.5 per cent. Omitting this loss in 
computation, the coal used amounted to 6.48 pounds per k.w. sold, cost- 
ing .752d. (1.5 cents) perk.w. The number of 8 e.p. 35-watt lamps installed 
was 5,060 at the beginning and 7,774 at the end of the fiscal year. The 
total cost of all generating expenses, including rent and taxes, was 
3.715d (7.43 cents) per k.w delivered to consumers. The total revenue 
for the year was £3,715 8s. 2d., or approximately $15,000, the k.w. con- 
sumed averaging 18.2 per lamp throughout the year, for which the aver- 
age price obtained 7.3d. (14.6 cents) per k.w.h. It is doubtful if another 
station can be found in the world of such small capacity and with such 
wide variations of load in different parts of the year, which can make 


sO good a showing. 








The Determination of Benzene in Illuminating Gas. 
—_ - 

In a paper by Messrs. Noyes and Blinks on this subject, the authors 
remark : 

Some time since Hempel and Dennis described a method of determin- 
ing benzene vapors in illuminating gas which depends on their absorp- 
tion in a very small quantity of absolute alcohol. The amount of 
mercury required and the difficulty of applying the method as described 
by these authors led us to attempt the determination with the use of a 
Bunte burette. The results were so satisfactory that it seems worth 
while to describe our method of procedure. 

One hundred ce. of gas are taken in the burette and measured, either 
as usual, with a column of water of definite height above, or, perhaps, 
better, with a side tube or bottle attached below so that the gas is brought 
to atmospheric pressure. The water is then completely removed from 
the cup of the burette above andthe water in the burette is drawn down 
to the lower stopcock as usual for the introduction of reagents. Instead 


of introducing the alcohol from below, however, two or three ce. of ab- 


solute aleohol are poured into the cup above and allowed to enter the 
burette, one cc. ata time. After each admission of the alcohol enough 
time is given for it to thoroughly run down before more is admitted and 
care is taken that the walls of the burette are uniformly moistened with 
the regeant. After withdrawing the alcohol below in the usual man- 
ner, two or three ce. of water are admitted above and withdrawn below 
and then more water is admitted above till the gas is brought to the 
original pressure, and the volume read. 

To test the accuracy of the method, several determinations of the 
amount of benzene in the gas described in the last paper, were made. 
This gave 1.2, 1.3, 1.2, 0.5, and 1.2 per cent. The fourth determination 
was evidently in error for some unknown reason. 

Twelve cubic feet of the same gas were passed through a meter, then 
through two large calcium chloride drying tubes, and then through 
three Drechsel wash bottles, containing absolute alcohol, and a fourth 
e.upty bottle to condense vapor carried over, all being surrounded by 
ce. On dilution with salt water, 16.8 cc. of liquid hydrocarbons were 
o»tained. Considering these hydrocarbons to consist of benzene, they 
would oceupy in the form of vapor at 20° a volume of 4.46 liters. Twelve 
cubic feet are equal to 340 liters, of which 4.46 liters is 1.31 per cent. 
When we consider that a Portion of the hydrocarbons obtained must 
have consisted of toluene, naphthaline and other hydrocarbons, whose 
vapors would occupy a smaller volume than benzene for a given weight, 


the agreement is satisfactory. 








Mr. Cuas. J. Morrow has sold to the New York and Cleveland Gas 
Coal Company 30 acres of coal land in Penn township, Pa., the consid- 
eration for which was something like $10,000. 
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ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
——— _ 

THE following further matter respecting the death of Mr. Van Leer 
Eastland is from a correspondent at Oakland, Cal.: ‘‘I have to an- 
nounce the death, at Oakland, Cal., on the 8th of September, of Mr. 
Van Leer Eastland, Superintendent and General Manager of the Oak- 
land Gas Light and Heat Company. Mr. Eastland was born in the 
city of Nashville, Tenn., in 1835, and was therefore 59 years old at the 
time of his demise, which was due to heart trouble. Mr. Eastland had 
been identified with the gas interests of the Pacific Coast since 1854, at 
which time he was in the employ of the San Francisco Gas Light Com- 
pany. In 1867 he took charge of the Oakland Gas Light Company, in 
the capacity of Superintendent and General Manager, and maintained 
that relation with the Company up to the time of his death—a period of 
27 years—his whole service of 40 years, with a brief interval of rest, 
making him the pioneer of Coast gas superintendents. The works with 
which he was connected grew under his management from a plant 
' having a daily capacity of 5,000 cubic feet of output to one having a 
capacity of three-quarters of a million, while in later years, connected 
with it and adding to his arduous duties, was an electric light station 
having a capacity of 1,100-horse power. To the discharge of the duties 
he brought the honor, integrity and policy which distinguished him 
amongst men. Of a retiring and modest disposition, he did not herald 
forth his works, but they stand as a monument to his memory. He 
will always be held in sincerest affection by those who were connected 
with him in the business of his life.” 





Mr. Forrest E. Barker, of the Massachusetts Board of Gas and 
Electric Light Commissioners, is seriously ill. The malady from 
which he suffers is typhoid fever. 





THe Western Gas Construction Company, of Fort Wayne, Ind., is 
under contract to furnish a set of improved Lowe water gas apparatus 
for the Nyack (N. Y.) Gas Light and Fuel Company. The contractors 
will also erect two purifying boxes under the same contract. We are 
especially well pleased to note this, since it shows that Mr. Voorhis, of 
the Nyack Company, has at last determined to carry on the gas supply 
of this bustling Rockland county settlement in accordance with modern 
ideas. He will, beyond a doubt, soon convince Senator Lexow (who is 
one of the leading spirits in the local electric lighting company) that 
good gas can easily hold its own with electric lighting, especially when 
the former is in competition with an electrical current of rather weak 
voltage ; for of such is the volume of the famousinvestigating Senator’s 
dynamic service in and about Nyack. 





‘‘OBSERVER” forwards the following, under date of September 27th: 
‘*The annual meeting of the Brookline Gas Light Company was held 
yesterday, and about a dozen shareholders, representing 6,787 shares 
out of a possible 10,000, were present. The sales of gas for the year 
amounted to 139,442,558 cubic feet, and the average price received for 
the same was $1.21} per 1,000. The mileage of mains is returned at 
115, and this means more than double the length laid something over a 
year ago. The average cost per mile of the new main system is re- 
turned at $4,160. The gas averaged 26 candles in illuminating value. 
The Directors chosen were: Robert Amory, H. H. Rogers, Sidney 
Chase, F.W. Lawrence and R. A. C. Smith. Mr. Smith is a new mem- 
ber of the Board, replacing Col. L. B. Marsh. Mr. Harcourt Amory 
was re-elected Treasurer, and Mr. Charles L. Crehore was elected Clerk, 
in place of Mr. George M. Stearns. A motion to have the annual re- 
ports of the President and Treasurer printed was amended to the point 
of referring the matter to the Directors, with full power. The meeting 
was perfectly harmonious; in fact, it resembled merely the perfunctory 
indorsing of something which had been arranged at other times and 
places.” 





At the adjourned meeting of the Woonsocket (R. I.) Gas Company, 
the Directors chosen were : Henry C. Kimball, John W. Ellis, George 
M. Welles, Joseph E. Cole, Gilbert Darling, Joseph B. Aldrich, Frank 
Harris, A. H. Rankin and E. H. Rathbur. 





THE new plant of the Marlboro (Mass.) Company is completed. 





- THe Trustees of the municipal natural gas plant, of Tiffin, Ohio, 
have sent out a circular to a number of the factory and foundry opera- 
tors of that city, containing the notification that, owing to the inability 
of the city gas field to answer all the drafts made upon it, gas will be 
shut off after October 10th. The establishments that will have to resort 
to solid fuel under this order are: The John A. Hall Brick Works, U, 





8. Glass Company, Ohio Lantern Company, American Strawboard 
Company, Heilman’s Brick Works, Londenslager’s flouring mill, Hu 
bach’s brewery, Tiffin Brewing Company, Heabler’s flouring mill, Tif 
fin Woolen Mills, Sneath & Cunningham, and Loomis & Wyman, 
foundrymen, Edison Electric Light Company, Brewer's Pottery, Na 
tional Machinery Company, Sterling Emery Wheel Company, W. 8. 
Bacon’s flouring mill and the Tiffin Manufacturing Company. 





Mr. JOHN ENGLISH, Treasurer of the Bridgeport (Conn.) Electric 
Light Company, died at his home in New Haven, Conn., on the even 
ing of Sept. 30. Deceased, who was in his 34th year, was prominent in 
the administration of the National Electric Light Association. 





THE Grand Rapids (Mich.) Gas Company recently sued Messrs. Sprou! 
& MeGurrin, local contractors, for damage to its mains (occasioned by 
defendants while putting down a water main), and secured judgment. 





Me. W. 8. Hayes, of Little Rock, Ark., has been appointed receiver 
of the Crawfordsville (Ind.) Water and Light Company. 





THE proprietors of the Meridian (Miss.) Gas Light Company have de 
cided to erect an electric lighting plant, on a site between the North- 
eastern and Mobile and the Ohio Railroads, near 27th avenue. It is to 
replace the plant that was destroyed by fire some time ago. 





THE City Council, of Evanston, Ills., with commendable foresight, 
has turned a stony glare on the proposition of Mr. Moody and his asso 
ciates to be granted permission to operate an opposition Company in 
that city. 





THE Montreal Gas Company has declared a semi-annual dividend 
of 5 per cent., and when it has paid the promoters of the Consumers 
Gas Company $400,000 in its shares, at par, for the aforesaid Consumers 
property, franchises, etc., the old Company’s capital will amount to 
$2,897,704. 


MENTIONING this about the Montreal Company reminds us of the rea 
sons that have been put forward by Mr. John Coates (who, with his 
partner Mr. King, and their associates, are to share the $400,000 of 
stock, at par, to be issued by the Montreal Company) for s:lling out 
their interest in the Consumers Company : ‘‘ Briefly stated, the reasons 
are as follows: First, the lack of sympathy and support from the press 
in the fight generally, and especially in the recent injunction cases, 
whereby we were compelled not only to stop the supply in the city, but 
to cut off from 150 to 200 consumers, thus causing them great inconve- 
nience and annoyance. We were surprised and disheartened at the ac- 
tion, or rather inaction, of the press in the litigations and decisions 
against us by the courts. Secondly, we have also been greatly discour- 
aged by the treatment received at the hands of the citizens themsel ves— 
as long as our price was lower than the old Company’s we had no lack 
of applications, but when our opponents reduced their price to our 
level, many of these applications were cancelled, even after the mains 
were laid for the very purpose of supplying such consumers, and unless 
we could have obtained two-thirds of the consumption in each street it 
was impossible to make the enterprise pay a fair interest on our outlay, 
because the price left too narrow a margin. My health has been any 
thing but good of late, and my doctor urged me to give up the worry of 
litigation. I have heard of the lack of public spirit and enterprise in 
Montreal, but could not credit such. Now I have to say it is in my 
opinion unfortunately too true. I had to get the bulk of my capita! 
outside of Montreal, and even after building my works and proving m) 
bona fides, they did not rally to my support, and have themselves to 
blame for the result. At the same time I am deeply grateful to the few 
who stood loyally by the new Company, and I firmly believe that th: 
fight, short as it has been, will result in a great benefit to them and thi 
public generally.”” Poor Mr. Coates, how he has been misserved ! 








THE proprietors of the Plymouth (Pa.) Light, Heat and Power Com 
pany have placed a contract with the Western Gas Construction Com 
pany, of Fort Wayne, Ind., for a special setting of the Constructio: 
Company’s improved Lowe water gas apparatus. The contract also in 
cludes a set of purifiers and other minor apparatus. 





Tre City Council of Stillwater, Minn., has renewed the contract fo: 
the public lighting of that city for one year with the Stillwater Gas an‘ 
Electric Light Company. 





THE following are the provisions of the by-law, respecting the gas di 
vision of the application for a charter, made to the City Council of Win 
nipeg, by the promoters of the Dominion Gas and Electric Company - 
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‘The Company agrees with the city to sell and supply gas in the city of 


\Vinnipeg at a rate not to exceed $2.25 per 1,000 cubic feet, and in con- 
ideration of the said Company agreeing to sell and supply gas at a rate 
iot exceeding the rate above mentioned, it, its successors and assigns, 
ive hereby granted, subject to the rights of any Company now existing, 
lhe exclusive right to make, sell and supply gas for lighting or heating 
urposes, Within the city of Winnipeg, for the period of 35 years, dur- 
ing which period, subject as aforesaid to the rights of any Company 
iow existing, no other person or Company shall sell or supply gas for 
lighting or heating purposes within the said city. Such exclusive right 
shall expire at the expiration of the said 35 years, and after the said period 
any other Company shall have the right to compete with the said Com- 
pany in the supply of gas within the said city limits. The city agrees with 
the Company, in consideration of the advantage to be derived from the 
reduction of the price of gas herein agreed to be made, to ask for the 
ratification and legislation of this by-law by the Legislature of Mani- 


toba.”” 





At the shareholders’ meeting of the Tonawanda (N.Y.) Gas Light 
Company the officers chosen were : President, J. H. DeGraff ; Vice- 
President, A. G. Kent; Secretary, Joseph Wolf; Treasurer, L. G. 
Stanley. A contract for a new boiler plant was also ordered awarded 
to Messrs. Armitage, Herschell & Co. 





AT the last regular meeting of the Lamp Committee of the City 
Council, of Lancaster, Pa., the subject of street lighting was the chief 
business considered. During the discussion of the resolution offered by 
Mr. Snyder at a prior meeting of the Council, which authorized an in 
vestigation and examination of the are lights furnished by the Citizens 
Company, for the purpose of determining whether or not the lamps 
maintained by the Company were up to the candle value stipulated in 
the contract, Mr. Snyder moved that the Clerk be instructed to draw 
up a resolution empowering the Lamp Committee to employ one or 
more experts to make ‘‘ tests or measurements of the volume or actual 
candle power of the light furnished by the Citizens Electric Light Com- 
pany, the Lancaster Gas Company and the Pennsylvania Gasoline 
Company.’’ The resolution also provided that in case the candle values 
were deficient, ‘‘ proper deductions be made in payment of the bills sub- 
mitted by the respective Companies.” The resolution was adopted. 





THE following is from the Doylestown (Pa.) Intelligencer of Sept. 27 : 
‘The Directors of the Doylestown Gas Company, at meeting held this 
week, adopted a new schedule of gas rates, to take effect October 1st : 
Where gas is used exclusively for illuminating purposes the rate is to be 
$2 per 1,000 ; for lighting, heating and cooking, $1.75 per 1,000; for 
heating and cooking only, $1.50 per 1,000. The reduction of 20 per cent. 
is an item which must forcibly appeal to gas consumers. Hereafter no 
contracts will be made, and the two or three now remaining in force 
will not be renewed. Meter rates are to govern in all cases. Mr. H. 
Weingartner will act as Superintendent of the works.” 





A CORRESPONDENT at Passaic, N. J., forwards the following, under 
date of September 29th : “The Call, of Paterson, N. J., in its issue of 
to-day, contains a card from the United Gas Improvement Company, 
announcing a reduction in the gas rates at Paterson to $1.50 per 1,000, 
net, the rate to apply to gas consumed on and after October Ist. The 
Company has for some time been considering this step, but has been 
awaiting such improvement in business as would warrant it. The re- 
duction at this time, in advance of the expected development of general 
business activity, is a praiseworthy concession to its consumers and the 
public. In this, as in previous reductions, the Company has shown its 
intention of treating its patrons fairly and liberally, and the uniform 
courtesy of the management has made many friends. The popularity 
of the Company is in a very large measure due to the fact of its being 
in the hands of such men as Mr. William H. Rodgers, the Agent, and 
Mr. William L. Williams, the Superintendent. The Gas Company has 
0 Opposition in its line, and yet it has been remarkably liberal and 
considerate to its patrons from the start. This reduction, right at the 
beginning of the long nights of winter, will be greatly appreciated by 
its present consumers, and will no doubt greatly increase its list of 
patrons. Some time ago Mayor Braun and other citizens asked the rep- 
resentatives of the Company for a reduction in price, and were assured 
that the matter was even then under consideration, and that the re- 
uetion would be made as soon as the necessary preliminaries were ar- 
ranged. These preliminaries have been arranged, and the price is 
reduced, to take effect on October ist.” 


Mr. R. A. PaGg, of Portland, Oregon, informs us that Col. H. H. 
Nelson, of St. Paul, Minn., head of a syndicate of Eastern capitalists 
who invested heavily in Seattle (Wash.) property three years ago, has 
commenced an action against R. C. Elliott and John Mather on promis- 
sory notes aggregating nearly $60,000, which may result in his acquir- 
ing their stock in the Seattle Gas and Electric Light Company. The Puget 
Sound National Bank, of Everett, is also made a party, because of an 
alleged interest, which Nelson says is inferior to his. The copartner- 
ship of Elliott & Mather in June, 1892, executed to Colonel Nelson and 
G. M. Nelson, two promissory notes, dated at St. Paul, each for $5,000, 
payable four months after date and bearing 10 per cent. interest. The 
property in the notes was afterwards transferred to H. H. Nelson. 
Elliott & Mather executed another note, also dated St. Paul, August 
| 4th, 1892, for $10,000, payable to H. H. Nelson, 60 days after date, and 
| bearing 10 per cent. interest, and on October 26th borrowed from Nel- 
| son $37,728.85, at 12 per cent., which they agreed to pay within five 

months. In order to secure the payment of the notes and loan on Jan- 
| uary 12, 1893, Elliott & Mather transferred to Nelson certificates for 

1,604 shares of stock in the Seattle Gas and Electric Light Company, 
| the consideration being named in the agreement as $60,000. The shares 
| were assigned to G. M. Nelson, as trustee, and on July 30 placed in the 
custody of the Minneapolis Trust Company, of Minneapolis, under an 
agreement between the Trust Company, H. G. Struve and others. It is 
| alleged that no part of any of the several amounts due has been paid 
, and Nelson asks for judgment on each account, the principal sums foot- 


—_- 


| ing up $57,728.35, and that the stock be sold and the proceeds applied to 

the debt. Nelson also has begun another suit against Elliott & Mather, 
and sets forth a contract made February 18, 1892, whereby he sold and 
agreed to deliver to them certain shares of stock of the Land and River Im- 
provement Company, of Everett, and also certain shares of the South 
Everett Land and River Improvement Company,on payment of $8,416.22 
with 8 per cent. interest, within 90 days. Nelson retained the stock as secur- 
ity for the payment. The $8,416.22 became due May 18. Nelson says that 
prior to bringing suit he offered to assign the stock sold to Elliott & Mather, 
but they would not accept his offer. He says the sum is yet unpaid, 
and therefore asks for judgment according to the contract and that the 
shares be sold to satisfy the debt. Elliott & Mather have not yet an- 
swered the complaints, that is, the papers are not on file; but Nelson's 
reply is already in the Clerk's office. It denies that defendants have 
paid $1,800, as alleged in the first affirmative defense, and alleges that 
Nelson has fully performed his part of the contract and accounted for 
moneys received under it. He further says that he paid to them vari- 
ous sums of money, which they have refused to pay back, and that 
there is due now an additional amount of $2,518.29. He denies that he 
refused to deliver to them books and accounts referred to in their an- 
swer, and avers that the books have always been open to them.” 





THE following are the rates agreed upon by the City Council of Taco- 
ma, Wash., in respect of an electric lighting service in that city—the 
electric system is under the control of the municipality : 


Ares, to midnight, each per morth.............. $10 00 

Each additional are, _ : Se eee 9 00 

Ares, all night, each Me eee Ot ek ke< wens 15 00 

ss os ‘* additional, per month. ..... 13 00 
Incandescent lamps, 16-candle power, to100’clock 1 00 

ee a 7° > - to 2o’clock 1 50 

" - 6 “ all night... 2 00 
" i s tol0o’clock 2 00 
" sie ie re to 2o’clock 2 75 

¥ . | ieee si all night... 3 50 

“i as 16 *S ” all day..... 1 25 

+ ia — . errr. 2 50 

Residence lights, 4 and over ....... deGilad casera 1 25 

e SOY Ben@ Get 4ikne dawensicncccccss 1 00 


THE Rutherford and Boiling Springs (N. J.) Gas Company has 
changed hands. We will have an authentic report of the changed con- 
ditions, probably in time for our next number. 


Rumor has it that some of the shareholders of the Newark (N. J.) 
Gas Light Company are opposed to the plan of consolidating the gas in- 
terests of that city, the arrangements for which are in a very forward 
| stage. 


WE understand that a movement to start a gas and electric lighting 
plant at Harriman, Tenn., is contemplated. It does not seem probable 
that the scheme will be completed, for the place is neither populous nor 
progressive. It is in Roane county, not far from Oakdale. 
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The Market for Gas Securities. 





The market for city gas shares is rather dull, 
although prices have not suffered any mater ial 
decline for the week, Consolidated being re- 
turned at to-day’s opening (Friday) at 120} to 
122. Standard common is in demand, and the 
bashful common of the New York and East 
River Company is being jobbed about in small 
lots, at 214 ‘‘ bid.”’ Equitable is fairly steady, 
and Northern is well above par. Brooklyn 
shares are erratic, being strong and weak in 
spots, the weakness being most marked in Met- 
ropolitan, while Williamsburgh shows the 
greatest strength. Nassau, however, shows 
= greatest consistency in value, and Mr. 

ggett keeps that peculiar smile of his very 
mn 1 in evidence. 

Although we still think the Companies are 
not far apart respecting ultimate consolidation, 
nevertheless it is also probable that the deal in 
process of framing may at any moment be ov- 
erturned. At the quoted prices, it looks to us 
that all classes of Brooklyn gas shares offer 
more profit on the sales than the purchasing 
side. Chicago gas is buoyant, having sold up 
to 744 this morning. The dividend is payable 
on the 22d inst. It is cheap for investment at 
anything under 80. Baltimore is bid for at 
67%, and Bay State is stronger, at 29} to 30}. 


Gas anke, 








Quotations by Geo, W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Sr., New Yorx Ciry. 
Ocroser 8. 


an communications will receive particular attention. 
The following quotations are based on the par value o/ 
$100 per share. 453 
Capital. Par. Bid Askec 


Consolidated.............. $35,430,000 100 1204 122 


GO ssrevescncicseceses in 500,000 50 108 — 
Pe ED gaeniiacousues 220,000 — 100 -- 
Equitable................... 4,000,000 100 170 175 
‘¢ ~=Bonds.......... 1,000,000 — 106 108 
Metropolitan, Bonds.... 658,000 — 108 112 
Mutual.................... 3,500,000 100 145 — 
‘¢ Bonds.............. 1,500,000 — 100 102 
Municipal, Bonds...... 750,000 _-_ — 
Northern. .......... ike...) haben 50 — — 
© FROIGR, 200 ccvecee 160,000 — — 100 
Richmond Oo., 8. L.... 348,650 50 50 — 
“ Bonds......... 100,000 — — — 
Standard Gas Co-- 
Common Stock....... 5,000,000 100 27 35 
Preferred.............. 5,000,000 100 79 #2 
ONE sates 0 stbctstesevee 50 112 — 
Gas Co’s of Brooklyn. 
— +e es 2,000,000 25 112 115 
Citizens ...... soon 2,200,000 - 20 >=:37°- = 


320,000 1000 — 101 

Equity Gas Light Co... 2,000,000 100 — — 
BCHTSccescveseess.. 1,000,000 — = — 
Fulton Municipal....... 3,000,000 100 — 160 
“ Bonds.... 300,000 a 
BRODIE ncrccsseccisscsccnes 1,000,000 16 35° — 
‘* Bonds (7’s)...... 368,000 — 100 — 
“ ee 2 | Oe 94,000 — 98 100 
Metropolitan.............. 870,000 100 145 — 
Bonds (5’s) (70,000 — — 155 
NOGMRU...ccoccccccsceccceeee 1,000,000 925 170 — 
Otis. s.rccccceeeee 700,000 1000 99 100 
Williamsburgh..........._ 1,000,000 50 175 — 
. Bonds... 1,000,000 — 107 110 











Nut of Town Ges Companies. 
Bay State Gas Co.— 
| ee «es. 5,000,000 50 293 303 
Income Bonds.,... 2,000,000 1000 44 45 
Soston United Gas Co. — 

1s Series 8.F. Trust 7,000,000 1000 80 83 

ace % sr: 3,000,000 1000 59 — 
Buffalo Mutual, N. Y... 750,000 100 120 — 

re Bonds... 200,000 1000 95 100 
Chicago Gas Company. 25,000,000 100 733 733 
Chicago Gas Light. & 

Coke Co.— 

G't’d Gold Bonds 7,650,000 1000 814 814 
Consumers Gas Light 

Co., Jersey City...... 2,000,000 100 56 60 

BD i csidoitacesecee 600,000 1000 92 — 
Cincinnati G. & C. Co. .. 7,000,000 100 192 — 
Consumers Toronto.... 1,600,000 50 1843 187 
Central, 8. F., Cal...... 9) 100 
Capital, Sacramento, Cal — 55 
Consolidated, Balt....... 11,000,000 100 673 — 

Ka Bonds..... 6,400,000 107 1074 
Citizens Gas Lt. Co., 

Rochester, N. Y...... 500,000 — 85 101 

OB sacntinsncescens P 250,000 _- — 
Detroit Gas Co.—- 
SR ekabkcds: — |. < beenes . ancees — 50 
East River Gas Co., 
Lorg Island City..... 1,000,000 100 20 22 
cincssesccss.. | © ikea Lepenes 36 = 338 
LD . 500,000 100 81 82 
Equitable Gas & Fuel 

o, Chicago, Bonds 2,000,000 1000 — 101 
Hartford, Conn.......... 750,000 25 120 128 
Jersey City.............-. 750,000 20 190 200 
Louisville, Ky............ 2,570,000 50 125 130 
Laclede Gas Light Co. 

St. Louis, Mo.— 

Common Stock.... 7,500,000 100 18 19 

Preferred ‘“ .... 2,600,000 100 72 74 

Bonds...... see00e.... 9,034,400 1000 885 89 
Little Falls N. Y........ 50,000 100 — 160 

“ Bonds 25,000 — 100 103 
Montreal, Canada...... - 2,000,000 100 200 208 
New Haven, Conn....... 25 20 — 
Oakland, Cal.............. 422 43 
People’s Gas and Coke 

Co., Chicago— 

Ist Mortgage....... - 2,100,000 1000 — 108 

2d eeoveeee 2,500,006 1000 104 105 
Peoples, Jersey City... 500,000 — 175 185 

ne ‘©  Bonds.. _- — 
Paterson, N. J............ 25 99 102 
Rochester, N. Y.......... 50 80 85 

Preferred............+ 90 9 

Bonds....... Uiahewssae 90 95 
Syracuse, N. Y.......0.0. 500,000 25 — — 
San Francisco Gas Co. 

San Francisco, Cal.... 10,000,000 100 71 714 
Washington, D. C....... 2,000,000 20 240 — 
ee EE 500,000 50 188 19) 
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(dam Weber, New York City 





PURIFIER SCREENS, 
We GR Wee os cdc ccees.. o< 554 John Cabot, New York City.......... 


wea st COINT GOINT! GOINT! 


‘4 wrapped before banking. We 
make the only device that will dc 
y it properly. Successful bankers 
give these to their customers. If 
S you prefer to buy, ask any sta- 
ve cccce .... 521 | tioner for them, or write to us for prices and free samples. 
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James Gardner, Jr., Pittsburgh, Pa................ MOSES G WILDER 
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Baltimore Retort and Fire Brick Co., Baltimore, Md........ 530 | Wni. Cox, Stapleton, N.Y........eccecccceccececececcceucee 538 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo......... 530 
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ee eee ee er 520 
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Mechanical Engineer, 


COIN WRAPPERS, 


Alvord & Co , Detroit, Mich................ a | 8 1 6-822 Cherry St., Phila., Pa. 


Gas 








GASHOLDER TANKS. 


8 to 10 oz. strong. Address 


Ww ANTED, Governors, 


About 10,00) gallons daily supply of 


uae ... | Kmmoniacal Liquor, — Governor 


* AMMONIA,” care this Journal. 


— — — 


Gas Burners, 








J, P, WEDGE, GONG: Is Wis sscccesccccsesescececcsce. G02] 
BURNERS, 
C. A. Gefrorer, Phila., Pa......... eeecceces 
Monee Gig Wears way Bln Soenstcc ccc nnd ccnucces ecceses 519 
LAVA GAS TIPS. | 1009-4 
D. M. Steward Mfg. Co., Chattanooga, Tenn..............+. 519 | 


DIVIDEND NOTICE. 


J.G, Miner, Morrisania New York City ................... 531 OFFICE OF THR UNITED GAS IMPROVEMENT COMPANY, | Gas Cocks 
DREXEL BUILDING, PHILA., Sept. 27, 194. | 

The Directors have this day declared a quarterly dividend of 

to (2) per cent. ($1 per share), payable on October 15, 1894, to 

| stockholders of record at close of business October 1. Checks 


STREET LAMPS. 


Bartlett Street Lamp Mfg. Co., New York City............. 531 


PURIFYING MATERIAL. 
Connelly Iron Sponge and Governor Co., New York City... 527 | wit] be mailed. 
Greenpoint Chemical Works, Brooklyn, N. Y........... oe BT! 009-1 
Henry W. Douglas, Ann Arbor, Mich.........seeee0----5 eos S87 





and Fittings, 


In addition to a full assortment of Volumetric Governors. etc., 


EDWARD C. LEE, Treasurer. I am now making MERCURY PRESSURE GOv- 


ERNORS of all the usual sizes, adapted to use upon Gas 





Read, Holliday & Sons, Ltd., New York City........+,.0+00. AQ 


DIVIDEND NOTICE. 


Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 


EXHAUSTERS, } STANDARD GAS LIGHT CO. OF THE CITY OF NEW YORK, | a —— wr places during the past year, and have 

. 2 71 BROADWAY. NEW YORK. Sept. 14.1894. { | g.ven entire satisfaction. The price is very low, and but for a 
The 2. Ee San pean Seen, eaten yin _ The Board of Directors have this day declared a dividend of complete system of machinery adapted to this work. it would be 
Isbell-Porter Company. New York City ..............+.++- 534 | one (1) per cent. on the preferred stock of this Company. pay- | impossible tu sell them at the price. 1 hope for large orders, as 
Wilbraham Baker Blower Co., Philadelphia, Pa........... 527 | uble on October 10, 1894, to stockholders of record at 3 o’clock they become known, in consequence of the low price and good 


M , October 1, 1854, 


Connelly [ron Sponge and Governor Co., New York City... 57 


Transfer books will be closed from 3 o’clock P.M., October 1, 
to 10 o’clock A.M , October 11, 1894, 
VALVES. 1007-2 FERDINA 


quality. 





ND MCKEIGE, Secretary. Patent. Lava Gas Tips. 





Ludlow Valve Manufacturing Co., Troy, N. Y..........++5. 526) ~ 
Chapman Valve Manufacturing Co., Boston, Mass.......... 526 
BR. De Wee Gig Pec Be vic vescciisvcvcceccece Saarwies 534 
Continental Iron Works, Brooklyn, N. Y.................-.- 534 


- Position Wanted 


As Superintendent of a Gas Works or 





John Fox, New York City.......seesees SES cocecsccceces eos 537 | - s . . $ 

The P. H. & F. M. Roots Co., Connersville, Ind............. 54, Gas and Electric Plant Combined. _ "Cae SHAPES. | 

Isbell-Porter Co., New York City........ ovecseseccecs eee. 534| At present in charge a gas and electric eer with output = H L - 
The W, . . “ 7 o¢ | 12,000,000. Active pushing young man. with 10 years’ experi- 

The Western Gas Construction Co., Fort Wayne, Ind....... 526 | ence. Good reasons for making a change, and can give good 5 M. STEWARD MFG. CO. : 


reference: from past and present employers. Address 
108-2 “SUPERINTENDENT,” cave this Journal. 


ELECTRICAL APPARATUS. 


CHATTANOOCA, TENN. 




















Wm. Henry White, N. Y. City.....c.ccccesceseeee Supubesexs 85 
Fort Wayne Electric Co., Fort Wayne, Ind........ eebeadens 
| 
GAS ENGINES. 
Schleicher, Schumm & Ses Dibsancosdgcccccecce ties | Twelve year s* experience, 


| National Gas and Water Co., 


ENGINES AND BOILERS. 
The Hazelton Boiler Co., New York City........00... «.--. 520} | 1008-1 


As Superintendent of Gas Works. 


Main layer and gas fitter by trade 
| Wants permanent situation. and will go on trial. References, 
218 La Salle street, Chicago; Me 

nominee Gas a6” On Menominee, Mich., and others. Address 
| W. E. BELLMER, care Menominee Gas Co., 






* | POSITION WANTED Utilize Your Cas bakes 


NO EXTRA LABOR OR 
a EX- 


Menominee, Mich. 





The “Little Giant” Water Gas Generator 


IS THE MOST ECONOMICAL GENERATOR IN THE WORLD, BOTH IN COST AND OPERATION. 


It takes but little room. It requires no change to be made in the 
height or depth of gas houses. 

[t is simpler and easier operated. It makes more good gas 
from a given quantity of stock. It makes good gas from cheaper 
stock. It makes gas of any desired candle power up to thirty 
Without smoke. It makes a faultless gas from whatever gas- 
producing materials are cheapest in the locality where required, 
using hard coal or coke in connection with Lima crude or any other 
crude petroleum or its distillates, including naphtha of any specifiic 
gravity. 


A, M. SUTHERLAND, No. 136 Liberty Street, New York City. 


I build these Generators with any required capacity, fron 3,000 
cubic feet per hour upward. All the plants which I have built for 
the past four years can be seen in operation. Results are, in all 
cases, better than guaranteed, 

In more than one half the gas works in the country the ‘ Little 
Giant” will enable one man to easily make, in fire h: urs, all the gas 
needed for the twenty-four hours. 

Everything is guaranteed, including durability and capacity of 
the Generator, the quality of the gas, and its cost. 

Correspondence solicited. 


should be neatly and accurately 
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THE HAZELTON OR PORCUPINE BOILER. F. BE EtREND. 


SOLE IMPORTER OF THE CELEBRATED 


Capron fe ee German (Stettin-Didier) Clay Gas Retorts, 
Economy, Safety, Durability, BLOOKS, TILES, FIREBRICES, FIRE CEMENT, 


Efficiency, Capacity, Stettin “Anchor” & “Eagle” Brand Portland Cemex 
Quality of Steam Produced, ets a 9 

ernpustign at ve. : Read, Holliday & Sons, Ltd. 
Accessibility for Internal and 
External Inspection™Cleaning. 


SEND FOR CATALOGUE AND REPORTS OF TESTS. = HYDRATED 


CORRESPONDENCE SOLICITED. . 
THE HAZELTON BOILER GO., OXIDE OF IRON 
For Gas Purification. 


Sole Proprietors and Manufacturers, 


No. 716 East 13th Street, New York, U.S. A. 




















No. 7 Platt St., N. Y. City. 











HHH ayy I! 
vbedododad eee tne sugnsasusa: 
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Cable Address, “PAILA,” New York. : — | Seam, Samples and Particulars on Applics 
Long Distance Telephone, 1229--18th St., New York. ,§ tion. 








Not Connected with any — Concern in the U. , | 


_KIR GOMPRESSORS 
THE CHEMISTRY OF ILLUMINATING ST es 


By NORTON H. HUMPHRYS. Price, $2.40. sine rei TAR PUMPS. 


Orders may be sent to "CLAYTON AIR COMPRESSOR WORKS, 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 26 Cortlandt Street, New York. 














RE L IABLE «<**== 


Gas Stoves, 


PARLOR GRATES and RADIATORS, ASBESTOS BACK 
and ILLUMINATING FLAME STOVES. 


Twelve new Heaters of beautiful design and finish added to our 
already large line for 1895, swelling the number of Reliable Heaters to 


48 Sizes and 106 Styles. 


Compare this number with any other two lines of Heaters on the 
market. Manufactured in all known styles and sizes, ranging in price 
from $4.00 to $26.00, and in finish from a plain iron to a full nickel or 
brass plated Stovee OUR NEW BRILLIANT RELIABLE No. 840 
is by far the most beautiful Cylinder Stove ever offered the public. 


SEND FOR 1895 CATALOGUE. 


The Schneider & Trenkamp Co., 


Sole Manufacturers, 
Cleveland, Onio. 


Wale qe) Se: 
oar AB Nafeueer 
By 








ur 
to 


he 
ice 
or 


49 





Oct. 8, 1894. american was Light Zournal. 524 


—_— 








JEWEL GAS RADIATORS. 


The Perfect Room Heaters. 




























If these Radiators were simply a duplication of what has 
been done, they would be worth but a passing notice. 


One Continuous Tube 
Instead of u Single Tube Construction. 


This gives greater burner capacity. 


eA ha I NT , 





Central Draught Tubes. | 


This permits chimney connection, 
without extra cost in fuel. 






ie 


All Parts Near Burners are Cast Iron. 


; ae Oe, All Outside Upper Tube Casings are 
j ip Ae te ine iv = My 
Vay en Ae, Enameled. 


SEND FOR CATALOG. 


GEORGE M. CLARK & COMPANY, Makers, 149-161 Superior St., Chicago. 


FIELDS ANALYSIS 


E"*or the wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 








Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD Accountant to the Cas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 








Fuel om ts Applications The Management of Small BoorEs. 





By BE. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assistec | Gas Works. 
dy others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. BY C. J. R. HUMPHREYS. | DISTILLATION OF COAL TAR AND 
PLATES, AND 607 OTHER ILLUSTRATIONS. ROY: | Price, $1. AMMONIACAL LIQUOR. 


OCTAVO. PaGEs xx. 802. HANDSOME CLOTH, $7250. 


Orders to be sentto A. Mi. CALLENDER & CO., | By GEORGE Lunae. Price $12.50. 
Ae M. CALLENDEHR & C©@O., 32 Pine St.. N. > 32 Ping STREET, New YorRK. | 





























A TREATISE ON THE COMPARATIVE 


Gas Engineer’s _ King’s Treatise on Goal Gas.) commmncuat vatvzs or cas 


COALS AND CANNELS. 
Laboratory Handbook. The most complete work on Coal Gas ever published By Davm A. Granam. 8vo., Cloth. Price $3. 


BY JOHN HORNBY, F.LC. Price, $2.50. | Three Vols. Bound, $30. eer eeiee se nen rcncaculate sc ergs 
A. M. CALLENDER & Uv., 
A. M. CALLENDER & CO., 32 Pine St., N. ¥.! A. M. CALLENDER & CO., 32 Pine Street, New York. 32 Pine St.. N. ¥. Cirr 
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Our two thickness Corrugated Iron Doors and Shutters are the best tireproof door and window protection that is built. 





CHAS. M. FRANK L. WILCOX. Treasurer. GEO. 


BERLIN IRON BRIDGE CO. 


Hi" 


JARVIS, Prest. & Chief Enginee:. BURR K. FIELD. Vice-President. H. SAGER, Secretary. 
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They are made with a 
heavy angle-ivon frame and two thicknesses of corrugatd iron, the corrugations running in opposite directions, heavily banded 
and firmly riveted. For all ordinary exposures they f urnish a reliable protection against fire from the outside. 


Write for Illustrated Catalogue. 


Office and — No. & Railroad 1 Avenue, J East cascashaeatl Conn. 











Avex. C. HUMPHREYS, M.E., 
MANHATTAN LIFE BUILDING, 



















ARTHUR G. GLASGow, M.E., 
9 vicToria ST., 
LONDON, S. w., 

ENGLAND. 


CABLE ADDRESs, 
LONDON & NEW YORK, 
oe 
HUMGLAS."' 


(64 Broanwar,) 
NEW YORK. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 

















nb 





_ To Gas Companies. DURAND WOODMAN, Ph.D., 








We make to order CAP BURNERS to burn any amoun' 
L "A | r N | S aan ari 0 hie mag Analytic and Technical 
P d Copyright: Also, SERVICE CLEANERS, DRIP PUMPS, and STREE! / 
rrorisred. wisgu ate fom ergo tay home CHEMMiIsT. 
tntil pe ceceaeart fies te wo fee, aot oO. a. GEFRORZzR, Fuel and Gas Coals, Gas, Materials for Purification, Water, et’. \ 
8%. eon wy Was Foe 248 N. Sth St., Phila., Pa. Laboratory, 127 Pear! (SO Beaver) St. N. ¥- 
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AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 
NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANGISCO. 





























PUBLIC LIGHTING TABLE. 


OCTOBER, 1894. 




















lWable No. 2. 
‘Table No. 1. | NEW YORK 
FOLLOWING THI cITY. 
MOON. ALL Nieur 
LIGHTING 


Extin- 


guish. 








nish Light 
P.M. AM. 
Mon. 6.10 PM 5.00 Am! 5.30) 5.00 
Tue. | 2! 6.10 5.00 5.30 5.00 
Wed.) 3} 6.10 5.00 5.30 5.00 
Thu. 7.40 5.00 5.30) 5.00 
Fri. 5| 8.40 5.00 5.30) 5.00 
Sat. > 9.30 FQ 5.00 5.30) 5.00 
Sun. 7/10.30 5.00 | 5.30) 5.00 
Mon. 8 11.40 5.00 | 5.201} 5.10 
Tue. | 9 12.40am 5.00 || 5.20! 5.10 
Wed. 1.40 2.10 || 5.20 | 5.10 
Thu. 2.50 5.10 || 5.20 | 5.10 
Fri. {12} 3.50 5.10 || 5.20 | 5.10 
Sat. 13|/NoL. Nok. || 5.20! 5.10 
Sun. INol.rmMjNoL. || 5.20! 5.10 
Mon.|15|\NoL. NoL. || 5.10! 5.20 
Tue. |16| 5.50 pM| 7.10 5.10 | 5.20 
Wed. 17) 5.50 7.50 | 5.10) 5.20 
Thu. |18) 5.50 | 8.40 5.10 | 5.20 
Fri. 9 5.40 9,40 5.10 

Sat. |‘ 5.40 10.40 || 5.10 

Sun. |° 5.40 LQil2.00 || 5.10 

Mon. 5.40 1.20 AM) 5.00 |! 
Tue. 5.40 2.30 5.00 | 5.5 
Wed. | 5.40 3.40 5.00 | 5.3 
Thu. |25; 5.40 | 520 5.00 | 5 
Fri. | 5.30 5.20 || 5.00 

Sat. | 5.30 | 5.20 1} 5.00 

Sun. |28) 5.30NmM! 5.30 | 

Mon. |29) 5.30 =| 5.30 || 4.45 | 
Tue. (30. 5.30 | 5.30 || 4.45 $ 
Wed. |: 5.30 5.30 | 4.45 | 5. 
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TOTAL HOURS LIGHTING 
DURING 1894. 





By Table No. 1. | By Table No, 2, 

Hrs.Min. | irs. Min. 

January. ..244.10 January. ..423.20 
February...195.30 | February. . .355.25 
.--206.20 | March.... .355.35 

169.40 | April ...... 298.50 

162.10 | May.... ...264.50 

135.40 | .JJune.. ....234.25 

146.30 243.45 

162.20 | August... . 280.25 
September... 172.10 | September. . 321.15 
October. . ..211.20 | October... . 374.30 
November. . 221.00 | November. . 401.40 
December. .245.30 | December. .433.45 











Total... . 2274.20 | Total. . 3987.45 
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ROOTS 
GAS EXHAUSTERS. 


Recently we have had Patents allowed on important im- 
provements on our Exhausters. 











With these improvements we have taken a very decided 
step in advance of all our past efforts. 
New cuts will soon be out. 








Inquiries R's ai rer sia Send 


Cheerfully for 


Answered. Catalogue. 





BYE=-PASS »» GAS VALVES. 
| Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Home Office, Connersville, Ind. Branch Office, 1405-10 Manhattan Bldg., Chicago. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 
GAS IMPROVEMENT CO.., 


DREXEL BUILDING, PHILA, PA. 




















Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 


1 laidets MNT et Seen 


BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 











Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
r0 and Anthracite Coal, or Gas House or Oven Coke. 
>) a 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS CONSTRUCTION CO. 


‘eco en ee ome 





ForT Wayne, IND. 


Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS, 
EXHAUSTERS, 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 


New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 








THE 


LUDLOW VALYE MFG. C0., 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants, 


OFFICE AND WORKS: 
938 to 954 River St., & 67 to 83 Vail Av. 
TROY, N.Y. 





NEW YORK MARINE PAINT CO. 


Successors to TRACY & HADDEN. 


~~, 





Swale TZ 
PAIN T “""" Holders 


And all Ironwork about Gas Works. 
POU CHEE Pwsins, N. Y. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Fc. 


Also, Cate Fire Hydrants with and without Independen 
Nozzle Valve. All Work Cuaranteed. 
i Works & Gen”! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mase 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St 
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NATIONAL GAS«x WATER Go. 


218 La Salle St., Chicago, Iil. 








HENRY C. REW, President. N. A. McCLARY, Secretary. IRWIN REW, Treasurer. E. E. MORRELL, Engineer. 


Builder and Operator ofr Gas Works. 





SOLE OWNER OF THE 9 SOLE OWNER OF THE 
REW APPARATUS, MORRELL APPARATUS, 
FOR THE MANUFACTURE OF CARBURETED WATER CAS FOR THE MANUFACTURE O- CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 
OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. ° AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR C0, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ‘ : ~ both in 


substitute for lime. We guarantee a large saving, both in cost of material and labor 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
iT 1S THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 


10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY, TRON MASS 


Successors to WILBRAHAM BROS., For Gas Puri fication 


Philadelphia, Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, ‘rvenpeint chemical Works 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or _| Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


ae DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Wi ] b al Cc I=} bh ¢ Is a superior natural Hydrated Oxide of Iron. 

ra am SS =. aus ers, Will give a higher purification per bushel than 
any Other material. We ship the pure Oxide 
of Iron, coutaining no sawdust, thus effecting 


BAKER ROTARY PRESSURE BLOWERS, a saving in freight, leaving the consumer t 


furnish the diluent ata nominal cost. It is now 
used by the largest gas companies in the West. 


Ame Roten,y  -2eton. Fuse.) Sse 
Catalogues and Prices on Application. H.W. Douglas ("Gas Company ) Ann Arbor, Mich. 
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JAMES D. PERKINS. PERKINS oe cO,, 


F. SEAVERNS. 


228 & 229 Produce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Goal, and the 


Qld Kentucky Shale, tor guriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more <slivered at any required point in the United States or Canada. 








SCcCiENTIEIC BOoE Ss. 





KinG’S TREATISE ON THE MANUFACTURE OF COAL | THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R.| NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 


GAS. Three vols.; $10 per vol. 


HUMPHREYS. $1. 


MANAGERS, by THOS NEWBIGGING. Fifth edition. 


op 
Db. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with) MANUAL FOR GAS ENGINEERING STUDENTS, by D. Lez, A TREATISE ON MASONRY CONS.RUCTION. BaRKER. $5 


numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S GUIDE. $1. | 
GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. | 


j 
A PRACTICAL TREATISE ON GAS AND VENTILATION | 
with Special Relation to Illuminating, Heating, and Cooking | 
by Gas, by E. E. PERKINS. $1.25. | 
CHEMISTRY OF ILLUMINATING GAS, by Norton H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THoM4S Box. 
ond edition. $5. 


Sec- 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. Dippin. $3. 


STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 | 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by PRoF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


The above will be forwarded by 


40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by DR. R. AR- 
NOLD. $2. 
| 
THE DOMESTIC USES OF COAL GAS, AS APPLIED TO | 
LIGHTING, by W. SuaG. $1.40. 


DiGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, | 
by GEO. LUNGE. New Edition. $12.50. 
A TREATISE ON THE COMPARATIVE COMMERCIAL VAL | 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM | 
8yo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- | 
ENT’S HANDBOOK, by WM. MOoNEY. $3. 


| ELECTRIC TRANSMISSION OF ENERGY, by G. KNAppP. 


GAS ENGINEER'S LABORATORY HANDBOOK, 
HORNBY, FI C., $2 50. 


by JOHN 
GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 
50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 


ELECTRICITY. 


| THE ELEMENTS OF ELECTRIC LIGHTING, Including Ele 


tric Generation, Measurement. Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 
ELEMENTARY ELECTRICITY, by PrRor. F. JENKIN. 40 cts 


$3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


| MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cent:. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VicTOR VON RICHTER. $2. 


ILLUMINATING AND HEATING GAS, by W. BuRNS. $1.50, 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $2.50, \ 


FUEL AND ITS APPLICATIONS. $7.50. 


express, upon receipt of price. 


ACCUMULATORS, by SiR D. SALOMONS. $1.50. 


| DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by 
ForBES. Paper. 40 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hos?! 
TALIER. $3. 


If sent by mail, postage must be added t 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upor 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COrKR§, 5. 


MINES, = . Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
OFFICE, = = = 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, sumer, } BANGS & HORTON 
71 Broadway, N. Y. 60 Congress St., Boston. 


ENRICH YOUR GAS 


WITH OUR 





"BEAR GREEK” CANNEL 


Containing 
14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 
ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


KELLER ADJUSTABLE 
COKE CRUSHER, 











sh any Size Desired. 


Cc. M: KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbas, tnd. 
oe So.icited. 


GREENOUGH'S 


“DIGEST OF GAS LAW” 


Frice, $5.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most cow 
plete, Handsomely bound. Orders may be sent { 


Ae M. CALLENDER & CO., 32 Pine St., N.1 











omen, Simple, Durable. Will | 
ru 


—— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =: Prepared for Gas Purposes, 








heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office - 


209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EpMUND H. McCULLOUGH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL CO 


Chartered 1854. 


| Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





kPwroiInTTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 








| Since the commencement of operations by this Company its well-known 

Coal has been largely used by the Gas Companies of New England and the 
| Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., cnet Pa. 


THE SUN OIL Co., 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbureh, Pa. 























Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 


GAS OIL. 


26 Breadway, New York City. 
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_ RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


OORNER OF 


GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHAS. E. GREGORY, V.-Prest. DavID R. DALY Gen’l Mang’r. 








Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Offics, 88 Van Dyke St., Brooklyn, N.Y. 


LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N.Y 











CVLS. LOGE). 


23" S7, ABOVE We ACE ULADA FAY. SA. 


FirE Brick 
AND 








-CLay RETORTS*: 














Works, 
LOGEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Conestoga Bldg., Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIitLIAM GARDNER &@ SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 














EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y 
Fire Brick, Tiles, Etc. 

putting on 
pieces, making up all bench-work joints, lining blast eared 
PRICE os 
In Kegs less than 100 “ 
Co. .aalia GEROULD 8  0O., 


HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Ketorts, 

GEROULD'S IMPROVED RETORT CEMENT. 


(ESTABLISHED 1856.) 

WORKS, Perth Amboy, N. J. 
BEN CEL SETTINGS, 
A Cement of great value for patching retorts, 
and thorough in its work. Fully warranted to stick. 

In Kegs. "100 to 200 
Western Agent, H. T. axaouzs, ccateiti Tis, 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 


Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 


And also furnish and build 
Our Own Styles Semi-Recuperator Furnaces 





for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. AUGUST LaMBLA, Vice-Prest. & Supt 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ged and Buff Ornamental Tiles and Chi 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
13x123x23 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Ageuts the New Engiand States. 








Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engive 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6... 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
x Gas Apparatus. 





No. 118 Farwell Avenue, Milwaukee, Wis. 















Special Trays for Iron Sponge or Oxide of Iron. | BRISTOL'S por | PA Cc [ | CASHOLDER TANKS AND 
CHURCH'S TRAYS a Spocialty, — MUOHIING 1-4. WORKS MASONRY COMPLETE, 


——— ree See Deel at eae Sapatees. | Street Gas Pressure. | Plans prepared and Estimates furnished at short notice 
a 


XW ¥ Simple in Construction, J. P. WHITTIER, 
Wa eS) 


\\\\ . Accurate in Operation, 70 Kush St., Near Division Ave., Brooklyn, N.Y. 
5) EY AN 
\A NN ws AN \\ 











Low in Price, 
Fully Guaranteed. | 


send for irewar. | Whe Gas Engineer’s 
THe BRISTOL GO.. Laboratory Handbook. 


Waterbury, Conn. By JOHN HORNBY, F.L.C. 








=~ 
A 
TRU } N 


306-310 Eleventh Avenue, New York. 








GeneratorGas Furnace 








We also make the Ch t . : ~ 
REVERSIBLE celia hate aaa | Received Medal at World's Price, $2.50. 
Send for Circulars. | Columbian Exposition. |A. M. CALLENDER & CO., 32 Pine Street N. Y. City 
' 
FLEMMING’S 


Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 
Globe Lamps, 
FOR 
Streets, Parks, Public 


Buildings, Railroad 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps, cose, nna earcorcom, 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N.Y. CITY 


| Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N.Y.| and Posts will do well to communicate with us. 
| 











FParson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BUILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


Materials furnished and Benches erected by 


iH. GAUTIER & CO., - Jersey City, WJ.) PARSON'S TAR BURNER 


\ddress as above, or D. D. FLEMMING, Jersey City, N.J. FOR OTILIZING COAL TAR AS FUEL, 





GAS LIGHT JOURNAL. 








AMERICAN PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOl: ER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
$3.00 per Annum. unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


AM Srucseccny 6d H. E. PARSON. Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WAT THAM, MASS. 
PRINGIPAL OFFICE AND WORKS, WALTHAM, MASS. 








BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 


Single, Double and Triple- 


Tubular, Pipe and Sinuous 
Lift 


Friction 


Gasholders [gees | Condensers 


of any Capacity. of all Sizes. 


Steel Tanks 
for Gasholders. 


Iron Roof Frames 
and Floors. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 


BENCH WORK, REVERSIBLE LIME 
TRAYS. 





SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


— ALSO — 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 


Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. - 

With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. 











Your present Center Seal can be used, and will only require a new Cap. - Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 


Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 


For information and prices address 


KERR MURRAY MFG. CO., 


Manufacturers of Gas Works Apparatus and Holders, 


FORT WAYNE, IND. 
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a HAYWARD & CO. 


BAL, TIMORE, MD. 








FAAS = 
ag) =e = 


triple, Double & Single-Lift y as aes wi i , PURIFIERS. 
"( > is » 
GASHOLDERS, df. ¥\ 





CONDENSERS. 


[row Holder Tanks. 
Scrubbers, 


ROOF FRAMES. 
Bench Castings. 


Girders. 
OlL STORAGE TANKS. 


Boilers. 





The Wilkinson Water Gas eewnn. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


- B Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


1 MILL’S REVERS: BLE LIME TRAYS. 


’ Gas Works Designed and Constructed. 


Coal Tar Genealogical Tree 











MR. T. VINER CLAREE, of London, Hne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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Millville, N. J. ENGINEERS, 
Foundries and Works: { Florence, y* IRON FOUNDERS, 
Camden, s ® a» MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE| GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS, 
(PATENTED) ad CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT PREEZING PRAVERTER 


FOR CAS HOLDER CUPS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. 4} neavy LOAM CASTINGS, DUNHAM SPECIALS, HYRAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 











All Ironwork and Machinery Required in a Gas Plant. . 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 











Tne Continental Iron Works 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No 32 Pine Street, New York. 
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» GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SuccEssORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & 11th Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. | 


MANUFACTURERS OF 


All Kinds of Castings 


and General Ironwork 33, 35, 37 & 39 Min Street. 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 


PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 


DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET -DRIPS, 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 


ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Piain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and.Estimates furnished for Coustruction 


of New or.Alteration of Old Works, 











st. T. H. Brrcnw, Asst. Mangr. 


STACEY MFG. Co., 


R. J. TARVIN, Sec. & Treas. 


MANUFACTURERS OF 


Sink and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
pe and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Wor used in the erection of Coal and Oil Gas Works. 
Rolling Mill Machinery and Heavy Castings a Specialty. 


FOUNDRY : 


WROUGHT IRON WORKS: 


16, 18, 20, 22, 24 & 26 Ramsey Street, 


Cincinnati, Ohio. 








H. C. SLANEY, 
Gas Hneineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 








GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 


struction of new works or alteration of old works. Special | 


| Contracts taken for all Appliances 


attention given to Patent Office drawings. 


Office, No. 2145 Broadway, N. Y. City. 





JOSEPH P. GILL, 


GAS ENGINEER, 
59 Liberty St. (Room 31), N. Y. City. 


Plans, Estimates and Specifications furnished 
for new works, Coal or Water Gas, and 
for alterations and extensious. 


JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 











Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS. AND ESTIMATES 
FURNISHED. 


required at a Cas Works, 


fither for New Works or Extensions to Old Plants. 











ILLUMINATING GAS! 


FUEL GAS! 


‘The Loomis Process. 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


Henry 


Disston’s Sons’ Saw Works, Tacony, Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 


‘BURDETT LOOMIS, 


os aN Conn. 











No. 


ENGINEER AND GONTRACTOR FOR THE 


WM. HENRY WHITE, 


S32 Pime Street, - - - New x a alg City. 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas. Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 





Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


4 Single or Telescopic. With or Without Iron or Steel Tanks. 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 














“Standard "Washer-Scrubber, 


Kirkham, Hulett & Chandler's 
Patent, 






BUILT BY 
ISBELL, PORTER COMPANY, 
246 Broadway, N Y. 














Ler 

















Estimates Furnished on a Ca 





“STANDARD” WASHER-SCRUBBER 


The only apparatus that will remove ALL the ammonia and one. 
third of the Carbonic Acid and Sulphureted Hydrogen from Coal 


Gas. 
KAM BEG vxoovrre 


of these machines, capable of dealing with 75,082,000 cubic feet of 
gas daily, have been erected in the United States, and 456 in Great 
Britain. The “Standard” will save 25 per cent. to 35 te cent. on 
the investment through the sale of ammonia. 


GEORGE SHEPARD PAGE’S SONS, 


No. GS Wrvall Street, = = New Work City. 

















End Elevation. 




















Woods Gas Scrubbing and Enriching Apparatus. 








Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, «v-' 
orought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensabie illum 
nants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
ond retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
. aterial. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, 


Nos, 531 to 543 West 20th Street, N, Y, City 
























Oct. 8, 1894 American Gas Light Zourual, 537 


—_—_—_ 
__ 








GAS AND WATER PIPES. GAS METERS. 


~ THE OHIO PIPE: COMPANY, 
wncosor | WARREN FOUNDRY AND MACHINE 6CO., 
Cast Iron Gas & Water Pipe, Established 1856. Works at Phillipsburgh, N. J. 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


1m at pra Pe W CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 


JOHN Fox, — envio h we saeonaasane 











GENERAL FOUNDERS AND MACHINISTS }: 
Columbus, OChio. 


























160 Broadway, N. Y. M. J. DRUMMOND, Be ae een OHM DONALDOOS, Prest « Bots Bidg., Phila, Pa 
AST IRON GAS¢WATER PIPE 


EMAUS PIPE FOUNDRY. 


ia, J CT} DONALDSON IRON COMPANY. § EMAUS, FA 
SPECIAL CASTINGS, FLANGE PIPE, . GRSTARONGASEWALERICIDD: & 











Also, FLANGE PIPE, LAMP POSTS, Etc. 


THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. CINCINNATI, OHIO. 


PIPE Purifiers, Condensers, Serubbers & Center Valves 


wochestriancsamt FLANGE PIPE, AND LAMP POSTS. 


| FIRE HYDRANTS, STOP VALVES, | gpeciat CASTINGS AND LAMP POSTS. MANUFACTURERS OF 
LAMP POSTS, Etc., Etc. ene CAST IRON PIPE AND SPECIAL CASTINGS 
| General Foundry and Machine Work. Office, Corbin Building, 192 Broadway, N. Y, a 




















Factory 
and Office 


Erie, Pa. 


N. Y. AGENCY, 


barlett Lamp My, Co., 


40 College Place, 


New York City. SS aa Vy 
{ ¥ Pre i= = : =e ene ESTIMATES FURNISHED 


Telephone, 1125 Courtlandt. ON APPLICATION. 


400 pial 
fy Rep 


METRIC METAL CO., 


MANUFACTURERS OF 


Dry ((as Meters 


FOR ALL KINDS OF SERVICE. 





Special Attention Paid to 





Agts.. McELWAINE-RICHARDS CO., 624 64 W. Maryland St., indianapolis, ind 
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NATHAN TEL TOUERIS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Estaplishea 1849,  °S* 2nd Experimental Meters, Pressure Registers, Pressure Gauges, 


With the best fecilities for. METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


magytnctaring, + 2nab 


furnish relictk “vork Apparatus for the Chemical Testing of Gas and Gas Liquor, 


and answer ordets ‘omptly. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY,. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 
“Success” and “Perfect % Cas ‘Stoves. 


Histabliashed 1849. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and [ry (as Meters, 


STATION METERS, METER PROVERS, 
ASZPHRIMENTAL METERS, SHOW OR GLAZED METERS, 


Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ~ ESTIMATES FURNISHED FOR 
STATION METERS OF. ALL SIZES. CORRESPONDENCE SOLICITED. 


























Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
: CA S-F4 6 8. oe yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.(00. 
3 zs COMPUTER. xy 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
: : -. any pressure is at once seen. - 
3. When the required discharge and the length of pipe are given, the pressure corresponding ‘0 
any diameter is at once found. 
4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A.-M: CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, CE, Stapleton, N. Y. 
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GAS METERS. 


























GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established |834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
, DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactorics: | GAS STOVES. SRI sms 

SUGG’S “STANDARD” ARGAND BURN ERS, ; 20 & 127 S. nton Street, Chicago. 

512 West 22d St., N. Y. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasuring”? Drum. 


222 Sutter Street, San Francisco. 








HEILME & MciIlLHENNYWw, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 


WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 


FOULIS’ PATENT STATION AND DISTRICT GOWERNORS. _ 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing metefs of all makers 


~D. McDONALD & CO., 


BEatabliashed iss4. 














154 West 27th Street, 51, 53 & 55 5 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


'Wet-and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 















W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, , 
President. Gen’! Mang’r & Treas. Chief Engineer. y 


The Economical Gas Apparatus Construction o., Ld. / 


269 Front Street, East, - - Toronto, Canada. 


0 ENGINEERS ‘AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke, 


tae oeeatanapnnenntereeataesiia me fa — ~ — 


ater ee 








New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 


Catalogues, Plans and Estimates Furnished upon Application. =  16WE WATER GAS APPARATUS, MERRIFIELD WESTCOTT-PEARSON SETTING. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Wainut Streets, Philadelphia, 
New York, (8 Vesey St. Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


32 Dey Street, New York. 75 N. Clinton St., Chicago. 
‘WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 











MANUFACTURERS OF 


S\, STATION. METERS, 
q CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete, 
TOR Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We mataiieeiire in the United States, under the SAWER & PURVES PATENTS, the 








Positive Prepayment Meter. 


This Meter is an un- 





SIMPLE. . 





qualified success in 











DURABLE ; wl 2 a 2 Great Britain. 


Its simplicity “of con- 








ACCURATE 





struction, and the 





positive character of 





RELIABLE . 


the service performed 





All Pare : | ee | f hi ney by it, have given it 





Interchangeable ual) : pre-eminence. 





Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
CONSUMERS, ‘Dispenses with “DEPOSITS” and increases OUTPUT. 





